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Y RECOLLECTIONS begin with the lectures which Dr. T. M. 

Rotech gave to the third class at the Harvard Medical School during 
the winter of 1889 and 1890. Unfortunately my notes have been de- 
stroyed. I am sure, however, that they were practically identical with 
his article on infant feeding published in Keating’s Cyclopedia of the 
Diseases of Children in 1890 (J. B. Lippincott Co., vol. 1, p. 270). He 
had been strongly influenced, I am sure, by Biedert’s conception of the 
indigestibility of cow casein and also by that of A. V. Meigs, who in 
1882 on the basis of his son’s analyses (Phila. Med. Times, July 1, 1882, 
and Tr. Am. Pediat. Soc. 4: 71, 1889) stated that human milk never con- 
tained more than about 1 per cent casein. Rotch had also found that 
babies did less badly on condensed milk than on other proprietary foods 
and attributed this fact to the small amount of protein which it contained 
(N. York M. J. 85: 532, 1907). Consequently, he believed that the 
proteins in cow’s milk were the chief cause of its indigestibility by in- 
fants. Incidentally, while it was known at this time that there were 
other proteins in milk, either human or cow’s, little was known as to 
their relative proportions or ease of digestion. 

It may be well now to recall what the conditions were at this time. 
Most babies were fed on proprietary foods, a considerable proportion of 
which contained no milk and were mixed with water. Very few phy- 
sicians had any idea what the mixtures contained, or would have under- 
stood, if they knew. They simply tried one after another, hit or miss. 
Those who used milk, with the exception of Meigs, Rotch, Holt, and a 
few others, had no definite plan. It was impossible to get clean milk. 
The importance of tuberculosis in eattle was unappreciated. The long- 
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tube nursing bottle was still in use. No one had ever heard of vitamins 
or calories. The few pediatricians of those days, led by Holt and Rotch, 
were putting up a fight in favor of milk as the food for babies instead 
of the proprietary foods. Roteh was sued by the Mellin’s Food Com- 
pany for his efforts. Much was said about milk being the natural food 
for the young animal. Analyses of the milks of many animals were 
made, and it was shown that, while the milk of the cow was not as much 
like human milk as that of some other animals, it should be used because 
it was the most abundant and most easily obtainable. It was in one of 
these discussions that Chapin (Arch. Pediat. 18: 51, 1901) made his 
famous ‘‘break’’ about mule’s milk. 

After the decision to use cow’s milk for feeding infants, the natural 
thing to do was to compare the composition of cow’s milk and human 
miik and then to ‘‘modify’’ the cow’s milk to make it chemically like 
human milk. Rotch assumed from the analyses then available that the 
average composition of human milk was about 4 per cent fat, 7 per cent 
sugar, 1.50 per cent protein, and 0.2 per cent ash and that of cow’s 
milk was 4 per cent fat, 4.50 per cent sugar, 4 per cent protein, and 
0.7 per cent ash. He used these figures as the basis of his calculations. 
It was obvious that in order to reduce the proportion of protein to fat, 
something containing more fat must be used, namely cream. This simple 
fact was the basis of the much used and much abused ‘‘cream mixtures.”’ 
It was easy to increase the amount of sugar by adding sugar. He used 
milk sugar because it was the sugar found in both milks. No attention 
was paid to the ash, except that it was reduced by the dilution, because 
practically nothing was known about its action and relatively little 
about its composition. Human milk was found to be alkaline in reaction 
and cow’s milk, at any rate when used, acid. Incidentally, remember 
that reactions were determined then by litmus paper and pH was not 
even dreamed of. Consequently enough lime water was added to make 
the alkalinity like that of human milk. According to Dr. Harrington, 
this was one-sixteenth of the mixture. This was, incidentally, far less 
than was used by Meigs. Rotch believed from his analyses that ordinary 
cream contained about 20 per cent of fat. He, therefore, developed the 
following mixture—% part cream, 4% part milk, 4, part lime water, 
water to 1, and one measure (3% drams) of milk sugar for each 8 
ounces of mixture. I am inclined to think that at this time he, as well 
as the other pediatricians, believed that chemically this milk was es- 
sentially the same as human milk. He was accused of thinking so al- 
ways. He gave up this idea, however, as did everyone else, in a very 





few years. 

His ideas were enthusiastically accepted by most of the pediatricians 
of this country, notably by Holt and Northrup. Forcheimer, of Cin- 
cinnati, never agreed, however, and Jacobi always opposed them. It 
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is interesting to remember that in 1890 the American Pediatric Society, 
which included in its membership practically every pediatrician in the 
United States and Canada, had only forty-nine members. All but seven 
lived east of Chicago, and none of them limited his practice exclusively 
to pediatrics. At that time, as I remember, nothing was said about 
varying the strength of the mixture with the age of the baby. 

There was considerable difference of opinion as to whether milk should 
be given raw, boiled, or sterilized. ‘‘Sterilization’ 
steam. Rotch had devised a simple apparatus for this purpose. Soxhlet 
had already done this, but Rotch was unaware of it. The Arnold ster- 
ilizer came along about this time. Nothing was said about pasteurization 
until a few years later. 


, 


meant exposure to 


Much importance was attached to the amount to be given at a feeding 
and to regularity in feeding. This was a reaction to the common prac- 
tice of giving every baby a full 8-ounce long-tube bottle of food and 
letting him have it as long as he wanted it, or of giving it to him every 
time he cried. The amount to be given at a feeding was based on 
Frolowsky’s figures as to the rate of the growth of the stomach at va- 
rious ages (Inaugural Dissertation, St. Petersburg, 1876) and Holt’s 
(Tr. Am. Pediat. Soe. 2: 168, 1890) and Rotch’s (Keating’s Cyclopedia) 
studies of the capacity of infants’ stomachs measured with painstaking 
eare after death. Holt said, for example, ‘‘I believe that if we take this 
capacity as a guide to the amount of food to be allowed to an average 
infant in health, we shall not go far wrong.’’ Everyone believed that if 
more was given, the stomach was unduly distended. Dilatation of the 
stomach was a common diagnosis in those days. In order to impress 
on the students the importance of regulating the amount of food at a 
feeding Rotch had glass tuhes made to correspond to the size of the 
stomach at different ages. This furnished, I believe, the suggestion for 
making feeding bottles of more than one size. 

The number of feedings to be given in twenty-four hours was ar- 
rived at by estimating the amount of breast milk taken by a baby 
during twenty-four hours and dividing by the gastric capacity. “It 
was easy enough then to determine the proper intervals between feed- 
ings. Holt found from experiments by stomach washing that two hours 
were usually required before milk left the stomach in infants one or two 
months old and three hours in infants from five to eight months old. 
He said that ‘‘coysidering the changes which the milk undergoes in the 
stomach, it does not seem likely that any considerable proportion leaves 
the stomach before the meal is completed, certainly not enough to affect 
the conclusions here drawn.’’ These and other similar experiments 
seemed to fix the minimum intervals between feedings. The following 
intervals, number of feedings and amounts at each feeding were, there- 
fore recommended : 
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First week 2 hr. 10 feedings 1 oz. 
1- 6 wk. 24 hr. 8 feedings 14-2 oz. 
6-12 wk. 3 hr. 6 feedings 3-4 oz. 
At 6 mo. 3 hr. 6 feedings 6 oz. 
At 10 mo. 3 hr. 5 feedings 8 oz. 


If anyone feels like ridiculing this table, please remember that the 
roentgen ray had not been discovered and that the calorie needs of in- 
fants and the calorie values of foods were, as far as their practical ap- 
plication went, unknown. 

It was at this time that the campaign for the improvement of the milk 
supply began in this country. In 1891 Dr. Rotch in connection with Mr. 
Walker established the Walker-Gordon farm for the production of clean 
milk. The first medical milk commission in this country was established 
by Dr. Coit in New Jersey in 1892. The Association of American Milk 
Commissions was formed in 1905. Since then there has been a steady 
improvement in the purity of the milk supply throughout the country. 
Pasteurization of milk is required by law im our large cities and in many 
of our small ones. It is not necessary for me to describe the present 
conditions. It is my belief that this improvement in the milk supply, 
together with the general betterment of living conditions and the greater 
attention paid to the care of infants in general, has had more to do with 
the diminution in the prevalence of the diarrheal diseases and dis- 
turbances of digestion, as well as the reduction in infant mortality in 
the last forty years, than all the changes in the methods of infant feed- 
ing and all the advances in the knowledge of the physiology and metabo- 
lism of infancy. 

The Walker-Gordon Laboratory for the preparation of ‘‘modified’’ 
milk was established in Boston in 1891. Others were started in other 
large cities within a few years. The laboratory was given a patent on 
the process of separating milk into its component parts and recombining 
them in accordance with a particular requirement. It was also awarded 
the trade-mark ‘‘modified.’’ This aroused considerable comment among 
physicians and criticism by the manufacturers of the proprietary foods. 
It is doubtful whether either the patent or the trade-mark would have 
held if anyone had forced the issue. Dr, Rotch was accused of having 
a financial interest in the Walker-Gordon Laboratories but never had at 
any time. His interest was purely altruistic. Dr. Holt was, however, 
a stockholder. I am sure that he never received a dividend. 

At about this time Dr. Rotch had drawn the conclusions, based on the 
great differences in the composition of human milks on which babies 
were thriving and the fact that not every baby would thrive on every 
milk, that it was irrational to attempt to feed all babies on the same 
mixture and that the composition of the food should be varied to suit 
the needs of the individual baby. The milk laboratory gave him the 
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opportunity to vary the composition of the food as he desired. He con- 
ceived the plan of stating the amounts of the individual elements in the 


“ee 


food in percentages of the total amount. He was not so ‘‘dumb,’’ as 
many now seem to think, as not to realize that these percentages simply 
represented definite amounts of the food elements, e.g., 4 per cent of 
fat simply meant 4 gm. of fat in 100 ¢.c. of the mixture. This was 
the origin of the so-called percentage method of feeding. As Dr. Roteh 
said in the beginning and kept saying as long as he lived, it was not a 
method of feeding but a method of calculation. The whole idea was to 
provide a way by which the composition of the food could be varied 
to fit the needs of the individual infant (Rotch: An Historical Sketch 
of Infant Feeding, N. York M. J. 85: 532, 1907). It seemed to be im- 
possible, however, to make physicians understand this. I remember a 
meeting in Chicago, at which I was introduced by Grulee as the ‘‘dove 
of peace’’; I talked for an hour on this subject without making the 
slightest impression (N. York M. J. 97: 477, 1913). 

As I have already said, the fundamental idea of Dr. Rotch’s teaching 
and practice was to fit the food to the digestive capacity of the indi- 
vidual infant. As time went on, he grew to believe that minute varia- 
tions in the composition of the food, e.g., as little as 0.1 per cent varia- 
tion in a single food element, would make the difference between its 
being digested or not. Everyone appreciates now, of course, that such 
small changes are entirely useless and irrational. I nearly lost my job 
in the pediatric department many years ago for suggesting such a thing. 
He also came to believe that the milk laboratory made up the preserip- 
tions with chemical exactness. When I stated in a paper in Detroit in 
1904 (J. Mich. M. Soe. 3: 341, 1904) that the laboratory, as it had to 
do with the human element, sometimes made mistakes, both Dr. Holt 
and Dr. Rotech urged me to modify my statements. 

Dr. Rotch was inconsistent in that he taught and published a plan for 
the feeding of the average, normal infant. He started with a weak 
mixture, figured in percentages of the various food elements, and gradu- 
ally strengthened it as the baby grew older. This table made almost 
everyone think that he believed in feeding all babies in the same way 
in spite of his protestations to the contrary. It was certainly no more 
‘‘eut and dried’’ than the present methods of infant feeding. As a 
matter of fact, it seems to me that this method of calculation, used with 
understanding and a true conception of what it really means, is the most 
flexible of all methods of feeding. It lends itself to the ecaleulation of 
the caloric value of the food; anything desired may be put into it; it 
may be acidified or alkalinized, boiled, pasteurized, or given raw. It 
tends more than any other plan to discourage routine feeding and to 
encourage finding out what is the matter with a baby and fitting the 
food to its individual requirements. 
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Since it was impossible for babies outside of the large cities, because 
of the distance or the expense, to get milk modified at the laboratories, 
innumerable methods for the home modification of milk were devised. I 
made several myself, the last of which I still use. Westcott made one 
founded on differential ealeulus (Arch. Pediat. 17: 940, 1900). He also 
designed the ‘* Milk Modification Chart for the Instantaneous Calculation 
of Pereentage Milk Mixtures’’ (Philadelphia, G. D. Young, 1903), which 
resembled a wheel of fortune. Most of them were simple and easily 
worked out by anyone with a high school knowledge of arithmetic or 
simple algebra. Nevertheless, many physicians looked on them as in- 
comphrehensible. There were endless discussions as to whether they 
were or were not sufficiently accurate, what percentage cream should 
be used, whether they should be prepared with ‘‘top milks’’ or cream 
and skimmed milk. Some advocated removing the lower milk with a 
siphon, leaving the cream in the bottle. Others believed in pouring off 
the cream. Then the cream dipper was devised by Chapin in 1899 (Arch. 
Pediat. 17: 35, 1899) and later improved. Some thought that centrifu- 
galized cream was preferable to gravity cream; others held the opposite 
view. Several forms of graduates were devised for the home modifica- 
tion of milk according to the percentage method of calculation. Holt 
presented one to the New York Academy of Medicine in 1899 (Arch. 
Pediat. 16: 195, 1899), and in the same year Dr. Griffith showed the 
‘*Materna’’ to the Philadelphia Pediatrie Society (Arch. Pediat. 16: 
296, 1899). It is hard to understand, now that we realize how little dif- 
ference minor changes in the food make, why the disagreements should 
have been so acrimonious. 

It is noteworthy that all these developments in infant feeding prac- 
tically originated in this country and were not influenced materially 
by what was going on in Germany or other European countries. 

Two new factors in the development of infant feeding began to ex- 
ert their influence early in the twentieth century. More and more young 
men went to Germany to get or to complete their pediatric training. 
They all eame back completely ‘‘sold on’’ the ideas which they heard 
there and could see nothing good in anything in this country. In fact, 
up to our entrance into the World War most of the pediatricians here 
accepted everything *‘made in Germany’’ as gospel truth. It must be 
admitted that a good deal, but not all of it, was. After that they wor- 
shiped at Baltimore and later at St. Louis. The other factor was a reac- 
tion to the supposed complications of the so-called percentage system, 
which many physicians were too lazy to take the trouble to understand. 
This reaction was favored by the imitation of the German method of using 
whole milk mixtures and by the rising tide of opinion that fat was the 
cause of most of the trouble in the digestion of cow’s milk. It found its 
prophets in Grulee (Infant Feeding, W. B. Saunders Co., 1913) and 
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Dennett (Simplified Infant Feeding, J. B. Lippineott Co., 1915). Den- 
nett said in his preface, ‘‘ Theory has been left out of this book as much 
as possible. The book that tells in detail just how to feed an infant 
is of mueh more assistance to a physician than one which deals in gen- 
eralities.’’ That was exactly what was wanted at the time and, I fear, 
still is to a considerable extent. At any rate, almost everyone seems to 
think now that infant feeding is a very simple matter and that it can 
be carried out in an absolutely routine way. 

Before taking up some of the further developments in feeding, I want 
to review briefly some of the different phases of the subject and try to 
show how and why opinions regarding them have changed with the pas- 
sage of time. 

Pasteurization of Milk.—In 1890, certainly, the general conception was 
that heating milk did semething to it which made it less suitable as a 
food for infants. I suppose that the basis of this conception was that 
babies and other young animels get their food raw. A good deal was 
said about enzymes and ferments, but everyone seemed rather hazy as 
to what they were. In the next few years, however, the dangers of con- 
taminated milk began to be appreciated and, soon after, the danger of 
infection with tuberculosis through milk. Hence the campaign for the 
improvement of the milk supply to which I have already referred. It 
was felt, therefore, that something must be done to diminish the dangers 
of unclean milk. It was thought that the ‘‘injurious chemical changes 
caused by heating milk began at 80° C.’’ (Freeman: N. York M. Record, 
43: 709, 1892). Hence 167° F. (75° C.) was the temperature chosen 
at first for pasteurization. Incidentally Freeman introduced his home 
pasteurizer between 1890 and 1892. This served as the model for many 
others. A few years later Freeman recommended pasteurization at 
155° F. (68° C.), showing that it was efficient against tubercle bacilli 
and the ordinary pathogenic bacteria (Arch. Pediat. 13: 594, 1896). 
Opinion changed slowly, however, as is shown by the results of a 
questionnaire sent out by Freeman to the American Pediatrie Society 
in 1898 (Tr. Am. Pediat. Soc. 10: 35, 1898). The predominating opinion 
was that raw milk was the best food if it could possibly be obtained clean, 
A considerable number were willing to take chances with raw milk dur- 
ing certain seasons of the year and under certain conditions of dairy 
hygiene. The general opinion was that pasteurization did not make 
milk more digestible. I sent a somewhat similar questionnaire to the 
Society members in 1912 (Boston M. & S. J. 167: 510, 1912). About 
one-half thought that the pasteurization of milk made no difference in 
its digestibility; the others disagreed as to whether it made it more or 
less digestible. Rather more thought that babies did not thrive as well 
on pasteurized milk than thought that they did. There was the same 
difference of opinion as to whether pasteurization predisposed to the 
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development of the diseases of nutrition. I must confess that I was 
somewhat on the fence at that time, but, after reviewing the evidence 
the next year, I beeame convinced that the pasteurization of milk did no 
harm, except that it might cause scurvy, and that unless milk was 
absolutely above reproach, it should always be pasteurized (J. A. M. A. 
60: 875, 1913). Looking back, in the light of the almost universal 
boiling of milk nowadays and with the present knowledge of the vita- 
mins, it seems strange that there should have been so much disagree- 
ment and that general pasteurization should have been so slow in com- 
ing. It seems stranger that the same discussion as to the relative ad- 
vantages of raw and heated milk should still be going on today. In- 
cidentally, it is interesting to remember that at one time, at least in 
Boston, the pasteurization of milk by producers and distributors was an 
offense because the milk was not delivered in its natural state. 

Boiling Milk.—Townsend in a discussion on infant feeding in 1887 
(Boston M. & S. J. 107: 308, 1887) gave some references on this sub- 
ject, which are of interest in connection with the discussion which went 
on for many years about boiling milk. Randolph (Phila. M. News, 44: 
725, 1884) siphoned out the contents of the stomachs of healthy men 
at various intervals after the ingestion of raw and boiled milk and found 
that raw milk was more easily digested than boiled. Reichman (Ztschr. 
f. klin. Med. 9: 565, 1885) arrived at a directly opposite conclusion. He 
found that boiled milk was more easily digested than raw milk and that 
this difference was due to the fact that in the stomach boiled milk forms 
smaller and softer curds than raw milk. 

Objections were made to boiling because of the change in the taste 
of the milk and the loss of ‘‘coagulable albumin’’ in the scum. There 
was the same discussion as to enzymes and ferments as with pasteurized 
milk. Much was said pro and con as to the effect of boiling on the salts, 
especially caleium. The differences of opinion as to the comparative di- 
gestibility of raw and boiled milk, whether in vitro or in vivo, continued. 
Then Brennemann (Am. J. Dis. Child. 1: 341, 1911), as a part of his 
diseussion concerning the nature of hard curds in infants’ stools, showed 
that boiled milk was more easily digested in vitro than the raw and 
that babies who had casein curds in their stools on raw mixtures did 
not have them when the same mixtures were boiled. Two years later 
he performed his well-known experiments on the student who could 
regurgitate at will and found (J. A. M. A. 60: 575, 1913) that boiling 
milk prevented the formation of large casein curds in vivo as well as in 
vitro. An interesting finding was that the largest curds were formed 
when raw milk was sipped siowly. 

His findings made a remarkable impression on the pediatricians 
throughout the country, and the boiling of milk quickly beeame quite 
general, especially in the Middle West. Dennett, for example, in his 
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Simplified Infant Feeding (J. B. Lippincott, 1915) wrote, ‘‘ Boiling the 
milk is all that is necessary to make the proteids digestible and has now 
supplanted other methods. ’ 
a routine measure, except when evaporated milk or some of the powdered 
milks are used. This can be done now that the vitamins and the effect 
of different temperatures upon them is known. When all babies get 
orange juice or tomato juice and some preparation of fish oil or viosterol, 


; 


The boiling of miik has now become almost 


it makes little difference whether the vitamins are destroyed or not. 
Nobody pays any attention to what happens to the salts when milk is 
boiled, because there seems to be enough left if vitamins A and D are 
given. An interesting thing to me is that the same men who say that 
a high protein content never causes indigestion or does a baby any 
harm are the very ones who boil all their mixtures. The chief effect 
of the boiling is, of course, to prevent the formation of large casein curds, 
which are one of the causes of the relative indigestibility of cow’s milk 
by babies. Another interesting fact is that Jacobi always boiled his 
milk and barley water mixture and never paid the slightest attention to 
the quarrels which went on about raw, pasteurized, sterilized, and boiled 
milk, 

Starch and Cereal Diluents.—At the beginning of the period which 
I am discussing, i.e., the early nineties there was much discussion as to 
whether the cereal diluents should be used in feeding infants. One side 
(Roteh) argued that, since there was no starch in human milk, none 
should be added to an artificial food. The answer to that was (Chapin) 
that an artificial food was not human milk, and, therefore, it might be 
a good thing to put starch in it. It was thought at the very beginning 
of this period that babies could not digest starch. It was shown in a 
short time, however, that the function of converting starch into sugar 
was present at birth. Rotch (Pediatrics, J. B. Lippincott Co., 1895) 
countered by saying that this function was in process of development 
and that it was not rational to tax a developing function. Some years 
later—in the early 1900’s—it was shown conclusively that even young 
babies could digest considerable amounts of starch (Kerley: Arch. 
Pediat. 25: 203, 1908; Hess, Am. J. Dis. Child. 4: 205, 1912) and that, 
if they did not digest it all, it did them no harm. 

The cereal diluents were added, as a rule, not for their food value, 
but for their supposed action in preventing the formation of large 
easein curds. Some said that they did; some that they did not. <A 
most acrimonious discussion took place at the meeting of the American 
Pediatric Society in 1899 (Tr. Am. Pediat. Soc. 11: 219, 1899) when 
Chapin read a paper, ‘‘The Use of Gruels as Diluents of Cows’ Milk.’’ 
Nothing was said at that time about starch as a protective colloid. I 
eannot remember just when this action was first mentioned. White (J. 


Bost. Soe. M. Se. 5: 125, 1900) found from his experiments that the 
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maximum effect on the size of the curds could be obtained with 0.75 per 
cent of starch in the mixture. Rotch contended, therefore, that if cereal 
diluents were used, they should be used so as to give this amount of 
starch in the mixture. Chapin continued to advocate the use of cereal 
diluents to prevent the formation of curds. From 1876 on Jacobi always 
advised and used them for this purpose. As I remember, they were 
used more and more freely as the years went by until the advent of the 
acidification and the boilmg of milk. Now, of course, they are seldom 
used, but babies are given cereals very early. 

Incidentally, in this connection it may be well to mention Brady’s 
advocacy of the polyearbohydrates in infant feeding (Am. J. Dis. Child. 
4: 89, 1912), based on the difference in the rapidity of the breaking 
down and absorption of the various carbohydrates. The principle was 
not a new one, but its application was. He had, I think, very few fol- 
lowers. 

I have al- 
ready referred to hew Rotch and Holt decided these matters. It is sur- 


Intervals Between Feedings and Amounts at a Feeding. 





prising, however, that no one wondered what happened to the milk when 
a baby with a 3-ounce stomach took 8 or more ounces of breast milk at a 
single feeding. It was not many years, however, before a rather gen- 
eral feeling developed that babies should have fewer feedings at longer 
intervals. There were endless discussions which got nowhere because 
the only basis for the arguments was clinical experience and general im- 
pressions, The advent of the roentgen ray changed this. Cannon did 
his epoch-making work on the gastric motility of cats. He showed among 
other things that fat delayed the opening of the pylorus while earbo- 
hydrates hastened it. He also showed that the opening and closing of 
the pylorus depended on the reaction on the duodenal side and that 
when food entered the stomach it did not mix readily with any residue 
remaining in it. Cowie and Lyon (Am. J. Dis. Child. 2: 252, 1911) 
showed that the opening and closing pyloric reflex was also present in 
infants. Ladd (Am. J. Dis. Child. 5: 345, 1913) with the aid of bis- 
muth meals and the roentgen ray found that bismuth appeared in the 
small intestine as soon as the feeding was completed. The greater part 
of the contents was out in one and one-half to two and one-half hours. 
Some residue remained, however, from four and one-half to seven and 
one-half hours. When another feeding was given after two and one-half 
to three hours, the residue did not mix immediately but passed into 
the small intestine much more rapidly than when left to itself. Pick 
and Le Wald (Am. J. Dis. Child. 6: 232, 1913) also made similar studies 
in the same year. They were amazed at the rapidity with which food 
left the stomach, unless it contained much fat or cereals. They felt that 
this faet was an argument against long intervals between feedings. It 
is interesting and important to remember that Tobler (Verhandl. d. 
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Gesell, Kinderh. 23: 144, 1906) had shown some years before that some 
of the fluid milk passes out of the stomach before the casein is co- 
agulated. It is quite evident that these findings can be used as argu- 
ments both for and against both long and short intervals. I, personally, 
have not worried about intervals between feedings for twenty years 
now, provided that they are not so short that they spoil the appetite or 
so long that they threaten dehydration and hypoglycemia. It seems to 
me that it is impossible to lay down any arbitrary rules, The inter- 
vals must necessarily vary with the amount given at a feeding, the 
strength of the food and its composition, as well as with the digestive 
capacity and gastric motility of the individual infant. It is self-evident 
that the amount of food to be given in the twenty-four hours having been 
determined, the size of the individual feedings must vary inversely with 
the number of feedings. 

Caloric Feeding.—Thomas, of Cleveland, writing in 1907 (Arch. 
Pediat. 24: 81, 1907) and advocating the calculation of food values in 
calories, said, ‘‘I fail to find any references to the calorie values of foods 
in any American text or reference book on pediatrics with which I am 
acquainted.’’ In the same year Moorehouse (Arch. Pediat. 24: 87, 1907) 
described a method for the caleulation of calories in modified milk, and 
Lackner (Arch. Pediat. 24: 549, 1907) described to the Chicago Pedi- 
atric Society Heubner’s system of infant feeding based on calories. Al- 
though nothing had been published about calories before that time, I 
am sure that others must have been familiar with them and using them. 
I know that, influenced by Czerny and Keller (Handbuch, 1902), I used 
them much earlier. [ wrote a paper, ‘‘The Caloric Needs of Premature 
Infants,’’ in 1904 (Am. J. M. Se. 127: 463, 1904) and had the calorie 
intake of the babies at the Infants’ Hospital charted regularly at about 
this time. Brennemann (J. A. M. A. 48: 1338, 1907) also stressed the 
value of the energy quotient. Levy (Arch. Pediat. 26: 189, 1909) de- 
scribed the calorie and protein needs very clearly. Holt (Arch. Pediat. 
28: 724, 1911) presented a method for their calculation two years later. 
I (N. York M. J. 97: 477, 1913) advoeated the combined use of the 
percentage and caloric methods of calculation in 1913, and Gittings 
(Areh. Pediat. 31: 696, 1924) advised the calculation of calories as a 
check. Much diseussion went on during this time as to the advisability 
of using calories as the basis on which to prepare foods for infants. 
It was pointed out that, although the calorie value of a food may be 
high, the food may be worthless to the baby because he cannot digest 
or utilize it. It would be a good thing today, I think, if more of our 
pediatricians kept this fact in mind. Chapin (N. York M. J. 97: 269, 
1913) was the first, I think, to call attention to the differences in the 
net caloric values of foods having the same gross values, i.e., their specific 
dynamie action or cost of digestion. Attention was also called, of course, 
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to the difference in the needs of fat and thin, active and quiet, happy 
and erying babies. Nevertheless, the use of calories as the basis for the 
preparation of foods for infants has persisted and increased until now 
it is in almost universal use in this country. To me it still seems as irra- 
tional as it ever did to base any scheme or system of feeding solely on the 
calorie needs of babies or on the calorie values of food. The calculation 
of the calories in a given food should serve only as a check. Used in this 
way such caleulations are of the greatest value. In fact, it is seldom safe 
to omit them. 

Protein Need.—Many of the pediatricians began to criticize the low 
protein content of the ‘‘cream mixtures’’ about 1901 or 1902. Chapin 
was one of the leaders. My recollection is that none of them had any very 
definite bases for their criticisms and that nothing was said for several 
years about what was later spoken of as the protein need. Allen, how- 
ever (Arch. Pediat. 24: 899, 1907), called attention to the need of giving 
enough protein to cover waste and allow growth. He said that the 
minimum protein need was supplied by 1 ounce of milk per pound of 
body weight. Levy (Arch. Pediat. 26: 189, 1909) described the protein 
needs, as we know them today, very clearly in 1909. Cowie (Am. J. Dis. 
Child. 4: 366, 1912) emphasized the importance of covering the protein 
requirements in 1912. Sinee then these requirements have been generally 
recognized and observed. As a matter of fact, there was very little basis 
for the criticism of the low protein content of the ‘‘cream mixtures’”’ 
and of the foods prepared when the percentage method of calculation 
was in general use. It was very seldom that their protein content did 
not cover the protein need of the infant. I know this, because for years 
I ecaleulated the protein content of the foods and the protein needs of the 
babies if they were not thriving as I thought they should. 

Stools.—In 1908, Talbot and I became much interested in the examina- 
tion of infants’ stools and what could be learned from them. He showed 
that small, soft curds were derived from fat (Boston M. & 8S. J. 160: 13, 
1909) and large, hard curds from easein (Boston M. & S. J. 158: 905, 
1908). His findings as to casein curds precipitated a discussion with 
Meyer and Leopold in which he proved his point. Brennemann (Am. J. 
Dis. Child. 1: 341, 1911) showed that the formation of hard casein curds 
could be prevented by boiling and pointed out that, while babies here 
were fed on raw or pasteurized milk, the Germans boiled all their mix- 
tures. There was much difference of opinion as to whether casein curds 
really caused disturbance of digestion or merely passed through the 
digestive tract like foreign bodies. The conelusion was, I think, that 
while they not infrequently caused some disturbance, it was never serious. 
Courtney also called attention to the fact that the loss of protein in the 
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casein curds was unimportant from the point of view of nutrition. 
Looking back upon it all, I think it was a good deal like a tempest in a 
teapot. 


Talbot (Arch, Pediat. 28: 120, 1911) and I (New Orleans M. J. 63: 65, 
1910) both published papers on the methods to be used in the examina- 
tion of the stools and the conclusions to be drawn. I, at least, believed 
then, and still do, that from the routine examination of the stools much 
ean be learned as to what a baby can and cannot digest. I realize, of 
course, that such examinations merely give end-results and show but 
little as to what has gone on in the intermediary metabolism. Never- 
theless, I feel that they help materially in deciding how to change a 
baby’s food in order to make it agree better. Unfortunately, many of 
our followers used no discretion in the conclusions which they drew from 
their examinations and went to ridiculous extremes. This naturally 
caused a reaction, which soon went to the other extreme, many believing 
with Marriott that the examination of the stools was useless. It is, of 
course, to those who use the ‘‘pail test.’’ There seem to be some indica- 
tions that the pendulum has begun to swing back again. I hope that it 
will stop in the middle and not swing too far. 

Buttermilk.—Buttermilk introduced here by Schwartz in 1903 was 
the first of the new foods to be brought home from Germany (Arch. 
Pediat. 20: 298, 1903). There was nothing new about buttermilk as ¢ 
food for infants, of course, as it had ben used in Holland since 1770. It 
had its vogue here for some years. Bowditch and I tested it out in 
1905, 1906 (Arch. Pediat. 23: 889, 1906) and concluded that the good 
results which were obtained with it were due to its low fat content in 
combination with a large amount of protein in an easily digestible form 
and not to the acidity or to the bacteria which it contained. We did not 
consider that it was advisable to use it as a routine food. I have seen 
no reason to change my opinion since that time. 

Finkelstein and Meyer; Eiweissmilch; Fermentation——At about the 
beginning of the secend decade of this century Finkelstein and Meyer 
came out with their classification of the nutritional diseases of infancy 
(summary by Hess: Am. J. Dis. Child. 2: 422, 1911). This created 
much interest in this country, caused many papers to be written in the 
medical journals, and was generally accepted here as marking a great 
advance. It undoubtedly did in many ways. It seems only fair to say, 
however, that most of these conditions had been recognized in this eoun- 
try, but had been given other names, or not given names at all. Every 
good pediatrician was familiar with them. Rotch’s contention always 
was that the food should be regulated to fit the needs of the individual 
infant at the given time. It was impossible to do this without recognizing 
what these needs were and why they existed. To do this it was compul- 
sory to find out what was the matter with the infant and what elements 
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of the food were disagreeing with him. It seems to me that this is the 
keynote of Finkelstein and Meyer’s classification. Their influence re- 
mained strong for at least ten years but has gradually waned since then. 
Much of what they said is, however, as fundamental now as it ever was. 

They contended that sugar was the special and primary cause of 
fermentation, that neither normal nor abnormal fermentation can take 
place without it, that the fermentation of sugar was dependent on two 
main faetors—the concentration of the whey and the relative propor- 
tions of casein and sugar in the mixture (Finkelstein and Meyer: Jahrb. 
f. Kinderh. 71: 525, 683, 1910: Berl. klin. Wehnsehr. 57: 1165, 1910; 
Miinehen. med. Wehnsehr. 58: 340, 1911)—and devised their Eiweiss- 
mileh to meet these indications. Incidentally Dr. Jacobi always objected 
to this term and said that Americans should eall it ‘‘albumin milk.’’ In 
spite of the difficulties inherent to its preparation it was used exten- 
sively and still is. It was used not only in conditions in which it was 
indicated, and in which it was most useful, but also as a routine food. 
Unfortunately it still is, as many physicians do net think very deeply; 
and as it now comes dried and in cans, it is easy to preseribe and 
prepare. 

Finkelstein and Meyer paid little attention to the ‘‘fermentative’’ 
action of bacteria in the intestinal tract, apparently considering it rela- 
tively unimportant. This has, I think, been the general attitude both 
in Europe and in this country although Escherich (Die Darmbakterien 
des Sauglings, Stuttgart, 1886) as early as 1886 pointed out the signif- 
icance of bacteria in relation to both normal and abnormal processes in 
the intestines and that the flora varied with the type of food. In this 
country Kendall (J. Med. Researeh 20: 117, 1911; Wisconsin M. J. 12: 
1, 1913) verified his conclusions and set forth very plainly the difference 
between fermentation and putrefaction in the intestines. He showed 
that they depended on the nature of the intestinal bacterial flora, that 
this flora depended on the nature of the food, and that it could be 
changed by changing the food. These observations have always seemed 
very important to me. I have for many years spoken of ‘‘indigestion 
with fermentation,’’ including under this term both fermentation and 
putrefaction as the result of bacterial activity in the intestinal contents, 
and I have used this concept as the basis of treatment by change of diet 
(Clinieal Pediatries, W. B. Saunders Co., 1926, pp. 111, 286). I wish 
its importance were more generally appreciated. 

Sugars.—It was rather taken for granted in this country, at any rate 
in the ‘‘Gay Nineties,’’ that milk sugar was the natural form of sugar 
to give babies. It was the form of sugar found in human milk and in 
that of all animals. It was believed that ‘‘Mother Nature knew best’’ 
what her babies should have. There was considerable discussion, how- 
ever, as to whether the sugar in the milk of animals was chemieally the 
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same as that in human milk. I believe that it has finally been decided 
that it is. Incidentally, Jacobi never agreed and always used cane sugar. 
Various combinations of the dextrins and maltose were, of course, used to 
a certain extent, chiefly, however, in the form of the proprietary foods, 
Mellin’s Food and Horlick’s Malted Milk. With the beginning of the 
century we also began to hear something about ‘‘Nahrzuckers’’ and 
‘‘malt soups.’’ In 1911, Leopold, just back from Germany, got Mead 
Johnson and Company to make a preparation of the dextrins and maltose 
for him according to his directions. It was called ‘‘dextri-maltose’’ 
(Arch, Pediat. 28: 844, 1911). He used it in a few cases and found it 
equal to the German preparations! It was and is a good preparation. 
I need not tell you how popular it has become as the result of remarkable 
advertising and the prejudice which was aroused against milk sugar. 
They ‘‘have kept the faith.’’ 

About 1910, Finkelstein and his school advanced their ideas of ‘‘sugar 
fever’’ and said that lactose was more likely to cause it than the other 
sugars. They soon had to admit that their ‘‘sugar fever’’ was not due 
to sugar; then they attributed it to salts. It was finally proved, I think, 
that the fever did not develop after the injection of either sugar or salts 
—if the solution was fresh. Finkelstein’s views made a great impression 
on American pediatricians. The manufacturers of infant foods which 
did not contain milk sugar saw their opportunity and did not fail to 
make the most of it. Porter and Dunn in 1915 (Am. J. Dis. Child, 10: 
77, 1915) pointed out the inconsistencies in Finkelstein’s views and 
showed that the limits of tolerance for lactose were much higher than 
generally supposed. Bergheim found in 1924 to 1926 (J. Biol. Chem. 
62: 45, 49, 1924-26; 70: 29, 1926) that lactose facilitated the absorption of 
ealeium and phosphorus markedly as compared with any other sugar. 
Gerstley and his coworkers, who started out to prove what a dangerous 
thing milk sugar was, found, much to their surprise, I think, that 
*‘laectose itself is not responsible for diarrhea’’ (Am. J. Dis. Child. 
36: 289, 1928; 40: 27, 1930). Barenberg and Abramson (Arch. Pediat. 
47: 1, 1930) and Jarvis (Am. J. Dis. Child. 40: 993, 1930) about five 
years ago obtained favorable results in feeding large series of infants on 
milk sugar and saw none of the bad results claimed by others. Gerstley 
(Am. J. Dis. Child. 43: 555, 1932) recently confirmed what has been 
known for a long time—that when the relations of lactose and proteins 
are the same in mixtures of cow’s milk as in human milk, the normal 
fecal flora is reestablished. Nevertheless, the impression still persists, al- 
though less strongly, that it is dangerous to give milk sugar to babies. 

Marriott in 1923 (J. A. M. A. 81: 2007, 1923) recommended the use 
of ‘‘Karo’’ in his lactic acid mixture. Since then the use of Karo has 
inereased by leaps and bounds. In Boston, at least, it is probably the 
most commonly used sugar in infant feeding. This must be a great 
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boon to the Corn Products Refining Company, which certainly owes a 
great deal to Dr. Marriott. Karo is, as you know, a combination of the 
dextrins, maltose, and cane sugar and has the same advantages and dis- 
advantages in comparison with milk sugar as the other combinations of 
the dextrins and maltose. 

I have always felt, and I still feel that milk sugar is the sugar of 
choice for feeding normal infants. This is not the time or place to discuss 
the reasons in detail. I have already hinted at many of them. I am 
thoroughly convinced, however, that the limits of tolerance of the normal 
infant for all forms of sugar are so high that he is able to make use of 
and thrive on almost any and every combination. I recognize, also, that 
many of the sugars are much cheaper than milk sugar. Nevertheless, 
I prefer milk sugar. 

S. M. A.—-At the meeting of the American: Pediatric Society in May, 
1915 (Am. J. Dis. Child. 10: 249, 1915), Gerstenberger presented a paper 
entitled ‘‘Studies in the Adaptation of an Artificial Food to Human 
Milk’’ and gave all the members an opportunity to taste his preparation. 
Fortunately the assembly room was on the ground floor and had large, 
wide-open French windows. 

In this food he imitated the fat of human milk by using a combination 
of various animal and vegetable fats, homogenized. He stated that the 
‘‘growth factor’’ and ‘‘vitamin factor’’ had been taken into account. 
This mixture contained roughly 4.6 per cent fat, 6.5 per cent sugar, and 
0.9 per cent protein. Several years later Gerstenberger and Ruh (Am. 
J. Dis. Child. 17: 1, 1919) reported the use of this food in something over 
three hundred cases and gave it the name of ‘‘Synthetic Milk Adapted,’’ 
which was abbreviated to ‘‘S. M. A.’’ It has been manufactured since 
then by Smaco in a slightly modified form and is extensively used in some 
parts of the country, both in the liquid and powdered form. It has the 
advantage of having the food elements in approximately the same rela- 
tions as in human milk and the casein is so changed that large casein 
eurds are not formed. It cannot be modified, however, except in re- 
gard to its strength. Smaco has met this objection by preparing and 
marketing a variety of foods surpassed only by Heinz. 

Acidified Milks.—It is impossible for me to discuss acidified milks fully 
—even if I were competent to do so—in a paper of this sort. I have 
already referred to the use of buttermilk. In brief, Marriott and his co- 
workers (Am. J. Dis. Child. 26: 542, 1923) and Faber (Am. J. Dis. 
Child. 26: 401, 1923) called attention to the difference of the pH at the 
height of digestion in the stomachs of infants fed on human and cow’s 
milk and to the high buffer value of cow’s milk as the cause. They 
felt that. if sufficient acid were added to cow’s milk, this buffer action 
would be overcome and that gastric digestion would go on more nearly 
as in the breast-fed baby. Faber advised the use of hydrochloric acid 














MORSE: ARTIFICIAL INFANT FEEDING 319 


Incidentally, when I was a house officer at the Boston City Hospital in 
1890, 1891, my visiting man, Dr. Francis H. Williams, was feeding the 
typhoid patients on evaporated milk to which hydrochloric acid was 
added. Marriott, finding that the results were the same whether he 
used buttermilk or milk to which lactic acid was added, advised the use 
of lactic acid. Dunham (Am. J. Dis. Child. 29: 200, 1925) recom- 
mended apple cider vinegar and later (Am. J. Dis. Child. 32: 384, 1926) 
U.S.P. acetic acid. Hess and Matzner (J. A. M. A. 82: 1604, 1924) 
used citric acid in the form of orange juice and lemon juice. This, by 
the way, disposed of the old belief that it was harmful to give orange 
juice at the same time as milk. Gonce and Temple (Am. J. Dis. Child. 
39: 265, 1930) used pure citric acid. In fact, Ladd’s remark that every- 
thing had been tried but sauerkraut juice was almost justified. [Since 
writing this I find that sauerkraut juice was actually used and recom- 
mended last year (Rice: Arch. Pediat. 51: 390, 1934).] 

Marriott and Davidson at this time discarded all previous methods 
of infant feeding and advised the use of whole cow’s milk, boiled five 
minutes, with the addition of 1 dram of U.S.P. lactic acid to the pint 
and enough Karo to make up the calorie value (J. A. M. A. 81: 2007, 
1923). They recommended this as a ‘‘routine infant food.’’ This 
method of feeding was hailed with delight. It was simple; it required 
no brains for calculation or preparation ; the problem of infant feeding 
was solved. Nevertheless, less and less acidified milk is being used and 
most babies are now fed un whole milk dilutions without the addition of 
acids. 

It always seemed to me that too much attention was paid to what 
happened to the milk in the stomach and too little as to what might 
happen to it in the intestines and how much the intermediary metabolism 
might be disturbed as the result of the acidification, especially by in- 
organic acids. Other questions which occurred to me were whether there 
was any disadvantage in giving such a high proportion of protein and 
whether the babies might not suffer from lack of liquid. I thoroughly 
agreed with Faber (Am. J. Dis. Child. 31: 395, 1926) in his conclusion: 
‘*Organic as well as inorganic acids deflect the metabolism from the nor- 
mal to a recognizable, though not yet fully determined, extent. For this 
reason the routine use of sour milk in the feeding of normal infants is 
not to be encouraged. It is a useful therapeutic agent for certain specific 
disorders.’’ In all probability the chief action of acids is that they pre- 
vent the formation of large casein curds, as was pointed out by Brenne- 
mann (J. A. M. A. 92: 364, 1929) some years ago. This has been and 
ean be done in many other ways. 

Evaporated Milk.—In 1927, Marriott (J. A. M. A. 89: 862, 1927) 
recommended the use of unsweetened evaporated milk instead of ordinary 
cow’s milk in the preparation of his lactic acid formulas. He argued 
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that such milk was already completely sterilized and heated sufficiently 
to insure the formation of small curds, that it had a lower buffer value, 
that the fat was homogenized, and that it was cheap and easily obtain- 
able. He stated that the evidence seemed to show that the vitamins A, 
D, and B were not injured although C was destroyed. Kerley and Craig 
(Arch. Pediat. 40: 725, 1923) had used it some years previously, how- 
ever, as a temporary food. Marriott’s arguments in favor of evaporated 
milk, as far as I know, still hold good. It seems to me that there is a 
very definite field for it. I am inclined to think that it will be used 
more and more. The objections to it are the same as to whole milk, 
namely, that foods made from it have low fat and high protein contents 
and that the relations between the two elements cannot be altered. 

Dry Milk.—The dried milks came along in the early twenties. Some 
of them had all of the fat removed; some, part of it; some, very little. 
The drying process was then applied to various modifications of milk by 
the manufacturers of the proprietary foods. There is little doubt that 
most, if not all, of these milks are practically sterile and that the protein 
is so changed that it does not form large casein curds (Persoff: Arch. 
Pediat. 45: 681, 1928). Much of the vitamin C content is destroyed 
when the milk is prepared by the spray process, very little when the 
Just roller process is used (Supplee and Dow: Am. J. Dis. Child. 
31: 41, 1926). This loss is not important, however, as almost all babies 
now get orange juice or tomato juice. It can be irradiated, and there is 
no appreciable loss of vitamin A (Supplee and Dow: Am. J. Dis. Child. 
34: 364, 1927). Thus, there is no obvious objection to the use of dried 
milks per se, and under certain circumstances they possess many ad- 
vantages. Due regard should be paid, however, to their composition and 
suitability for the individual infant and to the fact that the relation of 
the food elements in each milk to each other cannot be changed. 

Whole Milk Mizxtures—During the last twenty years the swing of 
artificial infant feeding in this country, except in the case of some of 
the proprietary foods, such as Similae and Lactogen, has been progres- 
sively away from the old ‘‘cream mixtures’’ toward dilutions of whole 
and partially skimmed milk. There are several reasons for this swing: 
the ease of the preparation of such mixtures, the general impression that 
fat is the cause of all the disturbances of digestion in infancy, and the 
belief that protein, even if far in excess of the protein needs, can do no 
harm. There is no doubt that most babies do well on them. The question 
is: Do they do well because of them or in spite of them? Would they 
do better with more fat and less protein? Is fat such a dangerous 
thing? Does an excess of protein do harm? It is very hard to answer 
these questions. 

Proteins —There is no doubt that the protein of cow’s milk is less 
easily digested by a baby than the protein of human milk and that this 
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is because of the larger amount of casein which cow’s milk contains. 
The formation of large casein curds has already been mentioned. At- 
tempts have been made in all methods of feeding to prevent their forma- 
tion. In the early part of the period which I am considering it was 
done by reducing the total amount of protein or by reducing the propor- 
tion of casein by using whey mixtures (Ladd: Arch. Pediat. 18: 476, 
1901). The food was sometimes ‘‘peptonized.’’ Alkalis were used—lime 
water and bicarbonate of soda. There used to be much discussion as to 
which was preferable and why. It was thought to be a great advance 
when it was discovered that lime water should be added in proportion to 
the cream and milk in the mixture rather than in proportion to the 
total quantity. Presumably the alkalis acted by delaying the action of 
rennin and allowing the liquid milk to leave the stomach before it was 
coagulated. Perhaps they had some effect on the calcium ions. I do not 
know. Then, imported from England, came citrate of soda. The citrate 
was supposed to combine with the calcium ecaseinate of the milk to form 
sodium caseinate which was split by rennin into sodium paracaseinate, 
which is very soluble. Anyway, it worked. Cereal diluents were used, 
as they have been from time immemorial. Then boiling came in. Then 
we went into the stage of the addition of acid to overcome the buffer 
action of cow’s milk. This stage is not quite passed. Finally we have 
the evaporated and dry milks and, last of all, ‘‘soft curd milk,’’ 
‘‘Nature’s food for infants’’ (Hill: Arch. Pediat. 48: 417, 1931). 
Elias’ experiments (Am. J. Dis. Child. 44: 296, 1932) showed that the 
eurds in infants’ stomachs after taking ‘‘soft curd milk’’ were softer 
than those after unboiled certified milk, about equal in size to those of 
boiled milk, but larger and tougher than those of evaporated milk. There 
seems to be no special point, therefore, in using this milk. The M. & R. 
Dietetic Laboratories, Inc., have found it a very useful basis for their 
advertising. All these methods accomplish the same thing, more or less 
efficiently, i.e., they prevent or hinder the formation of large casein 
eurds. It would be very difficult, I think, to give babies the large 
amounts of protein which they are now given without using one of them. 
Many pediatricians nowadays, it seems to me, do not realize why they 
are using them. 

I should like to be able to show that a considerable excess of protein 
over the protein need does babies serious harm. This I cannot do. More- 
over, I am not at all sure that I think that it does. It would be in- 
triguing to say that it injures the kidneys by throwing an unnecessary 
strain on them. There is, however, no proof that it does. It has been 
stated that the continuous use of a high protein diet will cause a mod- 
erate rise of temperature. The evidence seems to me inconclusive. Holt 
and Levene (Am. J. Dis. Child. 4: 265, 1912) more than twenty years 
ago produced a fever with a mixture containing from 5.5 to 6 per cent 
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protein and a low percentage of sugar. Their findings have not been 
verified, I think. The only thing which appears to be certain is that 
the ‘‘eost of digestion’’ of protein is high (10 per cent for protein, 5 per 
cent for carbohydrates, and 2.5 per cent for fat) and that, therefore, .it is 
physiologically uneconomical to give babies large amounts of protein. 

Fat.—As I remember, the first time that much was said about the pos- 
sibility of injury from the relatively large amounts of fat in ‘‘cream 
mixtures’? was at the meeting of the American Pediatric. Society in 
1902 (Tr. Am. Pediat. Soc. 14: 137, 1902). The criticism increased 
steadily and was carried over to ‘‘percentage feeding,’’ the real prin- 
ciple of which was misunderstood then as now. Most of the pediatricians 
of today believe, I think, that fat is the only food element which can do 
a baby harm. The only justification for this belief that the majority can 
advance is that they have been so taught. None of them has ever given 
a baby enough fat to know whether it would hurt him or not. 

There is no doubt that at one time many babies were given too much 
fat. There were many reasons why this happened. Certain prominent 
pediatricians, notably Winters, in New York, were overenthusiastic and 
used and advised altogether too high percentages of fat. Some ap- 
parently thought that fat could never do any harm. Physicians and 
parents were careless in the ordering and preparing of mixtures in the 
home, and, in consequence, babies got much more fat than they were 
supposed to. Mothers were as anxious then as now to have large babies. 
Since it was natural for them to believe that fat makes fat, they increased 
the fat in the mixtures themselves. 

No one, however, who really understood ‘‘cream mixtures’’ and ‘‘per- 
centage feeding’’ ever used more than 3.5 to 4 per cent fat in his mix- 
tures, that is, the same percentage of fat present in average human milk. 
In my own experience the normal human infant can take this amount of 
fat without overtaxing his digestive capacity in any way. I believe that 
it is advantageous for him to have it. The case is entirely different, of 
course, just as it is with the other food elements, when the infant is 
sick. The food elements must be varied to meet the indications. 

I wish that I had the time and were competent to discuss the digestion 
and metabolism of fat in detail, its relations to the absorption and 
metabolism of the salts, especially of calcium, and its connection with the 
vitamins. I have not the time, and I am not competent. I do, however, 
want to take up some questions briefly. The normal infant taking breast 
milk gets about 50 per cent of its caloric intake in the form of fat. It 
seems to me that this must mean something. Physiologically, at any rate, 
fat,is the most economical of the food elements. In the present-day mix- 
tures the infant gets only about 20 per cent. Is there any reason why 
he should not get more? The fat of cow’s milk is split and absorbed in 
the same way as that of human milk. It is now known that the fat 
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globules of cow’s milk are no larger than those of human milk. The 
absorption in both instances is essentially the same, judging from the 
composition of the stools. No one knows, of course, how much. of the 
fat in the stools is derived directly from the food and how much has 
been absorbed and excreted. Suppose that there is more soap in the 
stools from cow’s milk than from breast milk. There is more calcium in 
cow’s milk to make soap. The net absorption may be as good or better. 
Moreover, no one knows how much of the calcium in the stools has been 
absorbed and excreted again. What is there so bad about a soap stool? 
At one time it was supposed to be a good thing for a baby to have 
soap stools, and pediatricians tried to get them. It must be that there 
are ‘‘soap:stools’’ and ‘‘soap stools.’’ It is the loose, acid stool with 
an excess of fat which is really important. If fat is so dangerous for 
babies, why is cod liver oil fat less so than cows’ milk fat? There is the 
same amount of fat in a teaspoonful of cod liver oil as in an ounce of 
gravity cream. Nevertheless, pediatricians skim the milk and at the 
same time give cod liver oil. The oil does not hurt the babies. 1 am 
inclined to think that the cream would not. My own belief is that it is 
not dangerous to give cow’s milk fat to babies, provided that it does 
not make up more than 50 per cent of the total caloric value or, figuring 
in the old way, more than 4 per cent of the mixture, i.e., 4 gm. in 100 
e.c. Foods containing more fat and less protein. than the present whole 
milk mixtures correspond more nearly to the indications for a suitable 
food for the infant digestion and metabolism given by human milk, and 
the cost of their digestion is less. Most babies do well on the present 
whole milk dilutions. I am inclined to think-that- they might do better 
if the fat was. higher and. the protein lower. . I certainly prefer to feed 
them in that way. It is, of course, far more trouble.to prepare such mix- 
tures. I doubt very much, therefore, if-they will ever come back into 
general use.. Everyone tells me how well babies do now on whole milk 
mixtures, as if babies never did well in the past. - I can assure you that 
some of them, at least, did. Unfortunately I cannot show babies who are 
now from twenty to forty years old in proof of my contention. More- 
over, in comparing the results of infant feeding. today and in the past, 
as I have already said, sufficient importance is not attached to the great 
improvement in the milk supply and in the general hygienie care of in- 
fants. 

Vitamins.—During this period the vitamins have been discovered and 
their importance. as accessory food factors recognized. This is how 
they should be looked upon in preparing an artificial: food’ for infants, 
ie., as accessory food factors. After a food satisfactory in other ways 
has been worked out, it is then necessary, if the food does not contain the 
various vitamins in sufficient amounts, to add them to it or provide them 
in some other way. The vitamins are unquestionably essential for the 
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proper nutrition and development of infants. Nevertheless, in my 
opinion their relative importance and the chances of a baby getting too 
little of them have been much exaggerated. The laity, and physicians as 
well, have been and are being exploited by the manufacturers of drugs 
and foods, who have been bright enough to see their opportunity to make 
money and to take advantage of it. In these times it is hard to blame 
them, 

Finale.—No one will, I think, dispute my recollections. Many, I am 
sure, will disagree with my reflections and with most of my conclusions. 
I realize that you all think that I am out of step with the procession. 
Nevertheless, I am prepared to march on alone unless the band changes 
its tune. The end of the route for me is not far off anyway. I do not 
think that artificial infant feeding is as simple a matter as it is now be- 
lieved to be. I do not think that whole milk mixtures are as suitable for 
babies as those containing more fat and less protein although I am per- 
fectly willing to admit that most normal babies do well on them. I think 
that at present infant feeding is too cut and dried, that too little atten- 
tion is paid to differences in the digestibility and metabolism of the 
various food elements, and that not sufficient endeavor is made to fit 
the food to the needs of the individual infant at the given time. This 
was the keynote of what was erroneously called ‘‘percentage feed- 
ing.’’ Nowadays the idea seems to be to make the baby fit the food. 
If it doesn’t, so much the worse for the baby. I believe that the older 
point of view was the correct one. 

The most striking thing to me in reviewing these forty-five years is 
that, barring the discovery of the vitamins and the recognition of their 
importance in nutrition, in spite of all the advances in biochemistry 
during this time, al! the innumerable investigations which have been 
earried out, and all the papers which have been written on the labora- 
tory side of infant feeding, babies are now fed in almost the same way 
that they were at the beginning of this period. Jacobi in 1876 was 
feeding babies on a mixture of whole milk and barley water, boiled, to 
which he added cane sugar. Babies are now fed on mixtures of whole 
milk and water, boiled, to which Karo is added. A very large number of 
babies are still fed on the proprietary foods, but probably not quite as 
large a proportion as at the beginning of the period. It is only fair to 
say, however, that the proprietary foods are far better now than they 
were then, In fact, the relation of the food elements in several of them 
seems to me more rational than those in whole milk mixtures. Finally, in 
elosing, I am strongly tempted to remark with Puck, ‘‘Lord, what fools 
these mortals be.’’ 























THE TREATMENT OF HYPERTHYROIDISM IN CHILDREN AND 
YOUNGER ADOLESCENTS 


Epwarp Rose, M.D., EvizapetH Kirk Ross, M.D., anv Evaene P. 
Penvererass, M.D. 
PHILADELPHIA, Pa. 


YPERTHYROIDISM in children is uncommon, but by no means a 
rarity. It has been described frequently in the literature, and its 
treatment has been discussed. Among the more important recent con- 
tributions are those by Helmholz,' Dinsmore,’ and Abbott.’ Sattler* in 
1909 reviewed 184 collected cases. Subtotal thyroidectomy or conserva- 
tive medical treatment with rest and iodization are recommended by 
most writers. 

The purpose of this communication is to review briefly the clinical fea- 
tures of ten cases, all in patients under the age of fifteen years, in whom 
irradiation was employed, and to consider the value of such therapy in 
juvenile hyperthyroidism. Since the thyroid gland is undoubtedly such 
an important factor in the changes incident to adolescence, it would ap- 
pear desirable in treating thyrotoxicosis during or before this period to 
avoid, when possible, actual loss of any of its substance by excision. 
Furthermore, there is some evidence to suggest that the majority of 
eases of hyperthyroidism in persons under the age of forty-five years 
tend toward spontaneous permanent remission without specific therapy ;° 
this tendency might well be supplemented to a satisfactory degree by a 
conservative therapeutic procedure such as irradiation. One of the chief 
objections to radiation in the past has been the lack of standardization of 
dosage. This objection has been removed by the introduction of the 
standard r. unit with consequently improved results from treatment. 
The r. unit is defined as ‘‘the quantity of roentgen radiation which, 
when the secondary electrons are fully utilized and the wall effect of the 
chamber is avoided, produce in 1 ¢.c. of atmospheric air at 0° C. and 
76 em. of mereury pressure, such a degree of conductivity that one 
electrostatic unit of change is measured at saturation current.’” It 
should be noted that the mode of action of roentgen rays upon the toxic 
thyroid remains unknown. It seems certain that the activity of the 
normal thyroid, as measured by changes in basal metabolism, is not af- 
feeted by irradiation.’ A number of patients without evidence of thy- 
roid disease who have received intensive irradiation over the thyroid in 
the course of treatment for malignant lesions of the neck, larynx, ete., 
have shown no significant variation in the basal metabolic rate. 





From the Thyroid Section of the Medical Clinic, and the Department of Roentgen- 
ology, Hospital of the University of Pennsylvania. 


Read before the Pediatric Society of Philadelphia, Feb. 12, 1935. 
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Three distinct clinical types of hyperthyroidism in children have been 
observed in the Philadelphia region. There is, first, a frank type which 
may be called primary in that the appearance of the thyroid enlarge- 
ment is roughly coincidental with the onset of subjective symptoms. 
The degree of enlargement is not usually great, but the gland may be 
quite firm, with occasionally a roughly granular or ‘‘pebbly’’ feel to the 
surface. Frequently, however, the degree of enlargement is very slight, 
and the gland soft in consistency. The patients in this group present 
a clinical picture quite comparable to that of the adult form of primary 
toxie diffuse goiter, except that visceral complications (cardiac, hepatic, 
ete.) are much less frequent. Exophthalmos is common. 

The second variety of the disease resembles that just mentioned in all 
respects except that the symptoms appear as secondary phenomena in 
patients with previously existing nontoxic goiters, either soft or firm in 
consistency. The presence of palpable nodules (frequently called ‘‘ade- 
nomas’’ without justification), in the toxie goiters of children or ado- 
leseents, is rare in this region. 

The third type may appear in children with or without preexisting 
goiter. The thyroid gland is seldom markedly enlarged and is usually 
soft or elastic in consistency, The clinical picture is that of the forme 
fruste; most of the characteristic symptoms of the disease are usually 
present, but often in miniature or with marked variation in intensity 
from time to time. The basal metabolic rate is usually elevated only 
moderately or slightly, and these patients pass through prolonged 
periods of spontaneous remission. Indeed, permanent spontaneous re- 
mission is commoner than in the other two groups of patients. Exoph- 
thalmos is seldom seen. Thyroid enlargement may persist after the 
disappearance of all symptoms. Subjective nervousness and tachy- 
cardia, the commonest symptoms in this group, may persist for some time 
after the basal rate has returned to normal levels. In some cases it is 
impossible, even after prolongefl observation, to be certain whether the 
picture is that of a mild hyperthyroidism or of a nontoxic diffuse goiter 
with coincidental nervous symptoms and a borderline elevation of the 
metabolic rate. Mitral stenosis, congenital heart lesions, and paroxysmal 
tachyeardia are occasionally mistaken for hyperthyroidism. 

The syndrome known as ‘‘sympathetie imbalance’’ or ‘‘hyperthyroid- 
ism without increased basal metabolism,’’ occasionally offers some diag- 
nostic difficulty in children and adolescents, especially when there co- 
exists a nontoxic goiter. The principal point in differentiation from true 
hyperthyroidism is that the basal metabolism is never consistently ele- 
vated. The histologic picture of the thyroid is not that of toxicity. 
Specific therapy directed against the thyroid is ineffective, although 
iodine is said to have caused improvement in a few cases. 

The immediate precipitating factors are usually the same in juvenile 
and adult hyperthyroidism—nervous or mental shock, trauma, infec- 
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tions, or infestations. Frequently no such factor can be found to have 
existed. The part played by iodine in the production of hyperthyroid- 
ism remains unsettled. ‘‘Iodine-induced hyperthyroidism’’ appears as 
an established entity in the literature,* and it is said to be particularly 
common in goitrous districts, but the factor of coincidence appears to be 
a difficult one to eliminate. We have seen a few cases in which iodine 
might well have precipitated toxic change in a previously nontoxic 
goiter, but in none of them has the relationship been proved. <A great 
many persons, unwittingly or otherwise, use iodized salt, which contains 
0.01 to 0.02 per cent iodine. Ellis® found, in a survey made a few years 
ago, that iodized salt was used in many hotels, clubs, and restaurants in 
Philadelphia, and was frequently sold in grocery stores whenever salt 
was asked for, regardless of whether the iodized variety was requested 
or not. He also found that more iodized salt was sold on request in the 



































NAME AMOUNT OP DURATION OF TREATMENT AND OBSERVATION 
IKRADIATION 
radius 
Ae Q 8000 mg. hr. 
P. S.*# 1650 R 4 
C. 8 1800 R } 
M..We 1350 R os 
A. G. 2000-R 
Vv. S.# 2800 R 
> te 3600 R 
A. B. 2400 R 
hs in 1200 R 
E. B. 800 R ? : 
+ + —+ + + + 
YEARS 0 1 2 3 4 5 


Chart 1.—Treatment. Average dose 1950 R—six months. Amount and duration 
(shaded columns) of irradiation, compared with total period of observation (un- 
shaded and shaded columns). Patients indicated by an asterisk are those in whom 
treatment was unsuccessful. Patient V. S. died of cardiac failure while under obser- 
vation. 


better residential districts, where advertising had penetrated more ef- 
fectively. We do not believe that the indiscriminate sale or use of 
iodized salt is advisable in the Philadelphia region, which is not in a 
goiter belt. 

We have selected for review only frank cases of hyperthyroidism, in 
which the diagnosis was beyond question. A number of examples of the 
forme fruste, in whom prompt and permanent remission followed ir- 
radiation, have been excluded. In 3,090 admissions to our Thyroid 
Clinic, only thirteen cases of frank hyperthyroidism in children below 
the age of fifteen have been seen: the ten cases reported here, one boy 
thirteen years old who was operated upon, a colored girl aged eight 
years who did not return for treatment, and a white girl fourteen years 
old who has just come under observation. The pertinent details of our 
eases and their treatment are shown in Tables I and II and Chart 1. 
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TaBLe I 
SIGNIFICANT CLINICAL FEATURES IN OUR CASES 
























































Age 8 9 LL LB 18 14 \Goiter Moderate 8 
12 13 14 Small 2 
14 Soft 4 
non eros. Present bef : 
Previous Ther-| Operation 1 — _— i“ 
apy Iodine } ayuptoms 
Cortaia ° |Menarche Before onset 2 
Doubtful After onset 4 
During tr. 1 
Family History| 4 Onset Gradual s 
— —|—— Sudden 2 
Symptoms Nervousness 8 Apparent cause 2 
Weight loss 7 
Cardiac 5 |Duration Months 
Enlarged neck 4 1 3 8 6 9 3 
2 38 9 12 
Weakness oan 
Bulimia Initial BM.R.* [20 32 44 56 60 
Tremor 3 20 33 45 68 
Cough 29 34 
, Exophthalmos 6 
Insomnia 
Dysphagia | 2 |Complicationst 
Diarrhea | Cardiac 1 
Infectious (pneum. 1 
Pruritus and otit. med.) 
Dyspnea 1 Mise. (interos. at- 1 
Enuresis rophy) 














*The basal metabolism figures indicate per cent above zero. 
tThe infectious complications noted included pneumonia and otitis media. 























TaBLe IT 

RESULTS OF TREATMENT 
be PROMPT GRADUAL NONE 
Relief of Symptoms 1 7 2 
Weight Gain 8 1 1 
Decrease in B. M. R. 1 7 2 
Decrease in Pulse Rate 0 6 4 
Change in Goiter 5 disappeared| 3 decreased 2 no change 
Recovery 8 complete 2 none 
Dispersion Phenomena 3 





The following points in connection with the treatment of these patients 
may be emphasized: 

(1) The frequency of marked and rapid weight gain after the begin- 
ning of treatment. 

(2) Reduction of the basal metabolic rate to subnormal levels after 
treatment—in most instances this was not a permanent reduction. Three 
of the four patients in this group presented an appearance suggestive of 
mild hypothyroidism during this phase but did not exhibit correspond- 
ing symptoms. 

(3) The ‘‘dispersion phenomenon.’’ We have coined this term to 
indicate the discontinuity in the proportionate relationship of the char- 
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acteristic signs and symptoms of hyperthyroidism which frequently oc- 
eurs during or after specific therapy (iodization, surgery, but particu- 
larly radiation). Thus, for example, the basal metabolism may return to 
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Chart 2.—Course of basal metabolism and weight in a twelve-year-old colored girl 
who responded to irradiation by prompt and marked improvement, The vertical line 
parallel to the ordinate in this and the succeeding figures indicates the point at which 
treatment was stopped. 7, Point at which administration of desiccated thyroid was 
begun (continued for two months). 
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Chart 3.—Course of basal metabolism and weight in an eleven-year-old girl who 
showed a gradual progressive response to radium treatment. 


the normal zone while the heart rate remains rapid; or weight gain may 
be marked despite persistence of an increased metabolic rate and tachy- 
cardia, An analogous, though reversed, dispersion is frequently seen 
during thyroid opotherapy for hypothyroid states. 
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(4) The frequency of marked reduction in size or complete disap- 
pearance of goiter during treatment. This appears to be relatively more 
frequent in children than in adults receiving radiation for hyperthyroid- 
ism. 

Our fatal case warrants a brief description. The patient, V. S., was a fourteen- 
year-old white girl who had always lived in or near Philadelphia. Her mother had, in 
young adult life, a goiter which subsequently disappeared. The patient had had 
the common diseases of childhood without complications, and her tonsils had been re- 
moved at the age of six years. She had always been nervous. In September, 1932, 
enlargement of her neck was first noticed, and she was given iodine in ascending 
doses for several weeks. A second period of iodization followed in February, 1933, 
and another in May of the same year. She was first seen by us on June 2, 1933. She 
had lost 14 pounds in the preceding year, and she complained of occasional abdominal 
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Chart 4.—Course of basal metabolism and weight in a girl, aged fourteen years, 
with severe hyperthyroidism and exophthalmos, in whom thyroidectomy had been 
unsuccessful and who failed to improve under irradiation. Her symptoms were much 
more severe than the degree of elevation of the basal metabolism would indicate. 


cramps, diarrhea, dyspnea, substernal discomfort, a dry cough, and profuse sweat- 
ing. The onset of symptoms had been without apparent cause. 

Examination showed the classical phenomena of hyperthyroidism, with tachy- 
cardia, tremor, sweating, exophthalmos, and a diffuse soft, smooth goiter. The basal 
metabolism was +45 per cent. It was felt that a trial with x-ray.therapy was 
justifiable, and she received a total of 2,800 r. in seven treatments from June 9 
to October 14. During this time she showed some early temporary improvement, 
with a drop in the basal rate to +24 per cent on July 18, but she soon returned to 
her previous condition. She was not seen by us from August 14 to October 17. 
On the latter date she was much worse, being orthopneic and very nervous, with a 
constant cough and a very rapid but regular heart. She was immediately admitted 
to the Medical Division to be prepared for thyroidectomy. Peripheral edema, slight 
ascites and enlargement of the liver, and pulmonary congestion appeared, although 
the basal rate on October 20 was only +36 per cent. Marked cardiac enlargement 
was found by orthodiagraphy (86 per cent above predicted normal area), and T, 
and T, were inverted in the electrocardiogram. The shape of the heart in the 
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x-ray film was regarded as suggestive of a double mitral lesion, but neither history 
nor physical findings confirmed this suggestion. Death occurred suddenly, pre- 
sumably from some kind of acute cardiac failure, on October 21. Necropsy was 
not permitted. 

We must assume the responsibility for this fatality. Our judgment was at fault 
in embarking upon a course of roentgen ray therapy, but had we seen her before 
the circulatory failure was so far advanced she could probably have been operated 
upon successfully. 


In considering any disease in which the tendency to spontaneous re- 
mission is as marked as in juvenile hyperthyroidism, conclusions regard- 
ing the effect of any specific therapy must be extremely guarded. It 
would appear, however, from our observation of these reported cases 
and others, that edequate irradiation of the thyroid gland in this disease 
is followed sufficiently often by satisfactory permanent remission to 
justify a carefully controlled trial, provided that efficient apparatus is 
available. If definite improvement does not appear within three months, 
or if a marked exacerbation of the disease occurs at any time, radiation 
should be stopped and preparation for thyroidectomy begun. 
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OBSERVATIONS ON THE PROPHYLACTIC VALUE OF 
SPECIFIC IMMUNE SERUM IN EXPERIMENTAL 
POLIOMYELITIS 


E. W. Scuuutz, M.D., anp L. P. GespHarprt, M.A. 
Sranrorp University, CA.ir. 


INTRODUCTION 


- AN earlier paper we’ reported observations which seemed to show 
quite conclusively that immune serum administered one or more 
days after inoculation of monkeys with poliomyelitis virus is without 
recognizable effect in altering the course of the experimental disease. 
This failure on the part of immune serum to exercise a therapeutic 
effect was explained on the basis of recent studies which show that 
the virus is from the beginning of the disease in very intimate asso- 
ciation with nerve cells, probably in an intracellular relationship, and, 
therefore, inaccessible to substances as complex as immune serum. In 
this paper we report observations on the value of specific immune 
serum administered before the inoculation of animals with virus. 

Few observations have been reported thus far on the prophylactic 
value of poliomyelitis immune serum in the experimental disease. The 
first to report results were Leiner and von Wiesner’ in 1910. They 
failed to obtain evidence of protection in monkeys injected with con- 
valescent serum. Later, however, Flexner and his associates reported 
observations which indicate that immune serum does afford some pro- 
tection against experimental inoculation (Flexner and Lewis,* Flexner 
and Amoss,* Flexner and Stewart®). More recently similar results 
have been reported by Weyer, Park, and Banzhaf* and by Howitt.’ 
However, most of these reports are based on limited observations, in 
some instances on less than a half dozen animals. We refer to ob- 
servations made on animals given immune serum before inoculation 
with virus. 


EXPERIMENTAL WORK 


A. Procedures 


The general procedure followed in these studies has been described in a previous 
paper! on the therapeutic value of poliomyelitis immune serum and need not be re- 
peated here. It will suffice to state that an immune horse serum of high virucidal titer 
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(Schultz and Gebhardt) was employed in most of the experiments. Monkey con- 
valescent serum was employed in six experiments. Pooled normal human adult se- 
rum was employed in two experiments. The virus was injected by the intracranial 
route in seven of the experiments and in seven by the intranasal route, according to 
a procedure previously described (Schultz and Gebhardt®). 


B. Observations 


Experiment 1.—Two monkeys (198, 200) were injected intracranially (Apr. 4, 
1930) with 1.75 ¢.e. of poliomyelitis convalescent monkey serum four hours pre- 
ceding intracranial inoculation with 1.5 ¢.c. of a 5 per cent suspension of a polio- 
myelitic cord. Two controls (197, 199) were injected intracranially with the same 
amount of normal monkey serum and the same inoculum of virus (Aycock strain). 
Both the controls and test animals developed the disease within six days, and no 
difference was noted in the extent of the paralysis in the treated and untreated ani- 
mals. 

Experiment 2.—Two monkeys (371, 372) were injected subcutaneously (Feb. 2, 
1931) with 20 c.c. each of immune horse serum (Jan. 21, 1931, bleeding*) twenty- 
four hours before intracranial inoculation with 1 ¢.c. of a 1:1,000 suspension of 
virus-cord material (Aycock strain). A control monkey (373), which received the 
same dose of virus developed poliomyelitis on the sixth day, while the two monkeys 
injected with the immune serum remained free of symptoms for more than a month. 
Forty days after the original virus injection the two protected monkeys were each 
given another intracranial inoculation of freshly prepared virus suspension (1 c.c. of 
a 1:1,000 suspension of virus-cord, Aycock strain). One developed poliomyelitis six 
days, the other nine days following the injection of virus. 

Experiment 3.—Eighteen monkeys were injected with immune horse serum (July 
27, 1931, bleeding) in doses ranging from 1 ¢.c. to 20 ¢.c. Part of the animals re- 
ceived the serum by the subcutaneous route and part by the intramuscular route, 
twenty-four hours preceding an intracranial inoculation (Oct. 28, 1931) with 1 c.c. 
of a 1:100 virus-cord suspension (Aycock strain). Two control monkeys were in- 
jected intramuscularly with 10 ¢.c. of normal horse serum. One of the controls was 
inoculated intracranially with the sume dose of virus as the test animals received, 
and one received one-tenth of this amount (1 ¢.c. of a 1:1,000 virus suspension). 
The results of this experiment are given in Table I. 

With the exception of monkey 539, which later died of an enteric disturbance, the 
animals which survived this experiment (541, 545, 549) were subsequently reinocu- 
lated by the intracranial route (11/25/31) with a similar dose of virus. Two of 
the animals (541, 545) developed poliomyelitis on the ninth day and one (549) on 
the tenth day following the reinoculation. 

Experiment 4.—Nine monkeys were injected with 10 c.c. of immune horse serum 
(July 27, 1931, bleeding) by the intracardial route twenty-four hours before intra- 
cranial inoculation (Apr. 2, 1932) with 1 ¢.c. of a Berkefeld V filtrate of a 5 per 
cent suspension of virus-cord (Aycock strain). The control (671) developed polio- 
myelitis on the seventh day. Of the serum-treated animals, two (663, 670) failed 
to develop the disease within a period of two months; three (661, 662, and 667) 
developed the disease twenty-seven days after inoculation with virus; three (665, 666, 
and 669) developed the disease on the seventh day; and one (664) on the ninth day 
following the inoculation with virus. 

Experiment 5.—Scven monkeys were injected with 5 c.c. each of immune horse 
serum (July 27, 1931, bleeding); three by the subcutaneous route and four by the 


*For a history of the “immune horse serum’ employed » ee and the followi 
experiments see Schultz and Gebhardt: J. Immunol. 26: 93, 1934 bes 
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intramuscular route (twenty-four hours before intracranial inoculation (May 5, 1932) 
with 1 ¢.c. of a Berkefeld V filtrate of a 5 per cent suspension of virus-cord (Aycock 
strain). The control (672) came down with the disease on the sixth day. Two of 
the test monkeys (675, 676), injected with immune serum by the subcutaneous route, 
remained well for a period of more than a month. One of the three monkeys in- 
jected with serum by the subcutaneous route (674) developed the disease on the 
thirteenth day, from which it eventually recovered with only slight residual paralysis. 
Of those injected with immune serum by the intramuscular route, one monkey (680) 
failed to develop the disease. The remainder (677, 678, 679) developed typical 
poliomyelitis from seven to eight days after inoculation with virus. 









































TaBLe I 
CREE Bis. AMOUNT OF ; ROUTE BY WHICH 7 
MONKEY | KIND OF | serRUM IN | SERUM WAS AD RESULTS 
NUMBER | SERUM |  c.C. MINISTERED 
a ee wry Subcutaneously Remained well 
540 fe | 1 Subcutaneously Poliomyelitis 8th day 
541 1 Intramuscularly Remained well 
_ 542 | 1 Intramuseularly | Poliomyelitis 10th day 
543 5 Subcutaneously | Poliomyelitis 11th day 
544 5 Subcutaneously Poliomyelitis 5th day 
545 | 5 Intramuscularly | Remained well 
oe, | | Immune 5 Intramuscularly | Poliomyelitis 7th day 
7 (J uly 27, 10 Subcutaneously Poliomyelitis 7th day 
548 1931, wel 10 Subcutaneousl Poliomyelitis 19th day 
549 ing) 10 Intramuscularly | Remained well 
_ 550 . 10 Intramuscularly | Poliomyelitis 6th day 
551 | 15 Subcutaneously Poliomyelitis 8th day 
552 15 Subcutaneously Poliomyelitis 11th day 
_ 554 a 15 Intramuscularly | Poliomyelitis 5th day 
555 20 Subcutaneous! Poliomyelitis 5th day 
557 | 20 Toteemuneatonty Poliomyelitis 20th day 
___ 558 20 Intramuscularly | Poliomyelitis 8th day 
559 | Siig 10 Intramuscularly | Poliomyelitis 5th day 
(control) _| Normal 
~ $60 | horse 10 Intramuscularly Poliomyelitis 13th day 
(control) 








*This control received one-tenth as much virus as the remainder of the animals. 


Experiment 6.—In this experiment only one test monkey and a control were em- 
ployed. The test monkey (798) was injected with immune horse serum (May 3, 1932, 
bleeding) by the intracardial route in amounts of 10 c.c. five days and again one day 
prior to three successive intranasal instillations of virus (MV). The control (796) 
developed typical poliomyelitis eight days later, while the serum-treated animal re- 
mained well for a period of more than two months. This animal was given further 
intranasal instillations of virus twenty, thirty-five, and sixty-two days following the 
second injection of serum, a similarly inoculated control being employed on each 
oceasion. The animal remained free of symptoms, although each of the controls 
developed the disease about eight days following inoculation. Seventy days follow- 
ing the last of these three intranasal inoculations of virus, this monkey was re- 
inoculated with virus by the intracerebral route (1 ¢.c. of a 10 per cent virus-cord 
suspension). It developed the disease five days later. 

Experiment 7-—Two monkeys (845, 846) were injected (Nov. 22, 1932) with 20 
e.c. of immune horse serum (May 3, 1932, bleeding) by the subcutaneous route 
twenty-four hours before inoculation with virus by the intranasal route. The control 
(844) developed the disease seven days later, while both serum-treated animals re- 
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mained well. The latter were reinoculated with virus by the intranasal route 
(Dee. 14, 1932), together with a control, twenty-two days following the serum injec- 
tion. Again both animals remained well while the control developed the disease in 
the usual length of time. They were both inoculated for the third time (Jan. 10, 
1933) by the intranasal route forty-eight days after they had received the serum 
(Nov. 22, 1932). Following this, one of the monkeys (845) developed the disease on 
the seventh day; the other (846) on the eighth day. 

Experiment 8.—Four monkeys were given immune horse serum (May 3, 1932, 
bleeding) by the subcutaneous route twenty-four hours prior to intranasal instilla- 
tion of virus (Dec. 14, 1932). Two monkeys (876, 877) received 10 ¢.c. each and 
two (874, 875) 20 ¢.c. each of the immune serum. The control (869) developed the 
disease on the fifteenth day; two of the serum-treated animals (875, 877), on the 
tenth day; and two (874, 876) remained well. 

Experiment 9.—In this experiment pooled monkey convalescent serum was used. 
The mixture was composed of serums collected from eleven convalescent monkeys, 
some of which had been ‘‘hyperimmunized’’ by further injections of virus. Four 
monkeys were used in the experiment, two serving as controls. The test monkeys 
(908, 909) were each given a subcutaneous injection of 20 ¢c.c. of the serum mixture 
twenty-four hours before intranasal inoculation with virus (Jan. 23, 1933). Both of 
the controls (914, 915) developed the disease within eight days. Of the serum- 
treated animals one developed poliomyelitis on the ninth day, and one remained well. 

Experiment 10.—In this experiment immune horse serum (July 15, 1932, bleeding) 
was again used. Eight monkeys were employed in the test, three serving as controls. 
The immune serum was administered by the subcutaneous route (distributed in 
three different regions) in doses of approximately 5 ¢.c. per pound of body weight, 
administered twenty-four hours before intranasal instillation with virus (June 22, 
1933). The results of this experiment are given in Table IT. 




















TABLE IT 
WEIGHT OF ANI- AMOUNT OF 
MONKEY NUM- MALS SERUM INJECTED RESULTS 

BER IN POUNDS (3 REGIONS) 
970 6.75 33.7 ¢.¢. Poliomyelitis on 7th day 
971 5.4 27.0 c.c. Poliomyelitis on 8th day 
972 74 37.0 c.c. Poliomyelitis on 8th day 
973 6.6 33.0 ¢.c. Poliomyelitis on 8th day 
974 5.5 27.5 ¢.c. Remained well 
975 

(Control) i No serum Poliomyelitis on 8th day 
976 

(Control) aon No serum | Poliomyelitis on 8th day 

(Control) | on No serum Poliomyelitis on 8th day 








Experiment 11.—Three monkeys (979, 980, 981) were injected with pooled monkey 
convalescent serum (from fourteen convalescent monkeys) ; three monkeys (982, 983, 
984), with immune horse serum (July 7, 1933, bleeding), and three (985, 986, 987) 
served as controls. Each of the treated animals received 15 c¢.c. of the serums by 
the intracardia! route forty-eight hours and again twenty-four hours preceding in- 
tranasal instillations with virus (July 12, 1933). Table III gives the results of 
this experiment. 

Eaperiment 12,—Three monkeys (B-87, B-88, B-89) were injected with immune 
horse serum, and three (B-90, B-91, B-92), with recently harvested monkey convales- 
eent serum (pooled serum from three convalescent monkeys). All of the animals 
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Tasie IIT 
MONKEY | KIND OF SERUM EM- 
NUMBER | PLOYED RESULTS 
979 Convalescent monkey se- | Poliomyelitis on 10th day 
rum (pooled) 
980 Convalescent monkey se- | Remained well. Reinoculated by intra- 
rum (pooled) nasal route 22 days after first in- 
| jection of serum. Poliomyelitis 8 
days later. 
981 Convalescent monkey se- | Remained well. Reinoculated by intra- 
rum (pooled) nasal route 22 days after first injec- 
tion of serum. Developed poliomye- 
litis 8 days later; mild form. 
982 Immune horse serum Poliomyelitis on 8th day 
983 Immune horse serum Poliomyelitis on 7th day 
984 Immune horse serum Poliomyelitis on 5th day 
985 No serum Remained well. Reinoculated by intra- 
(Control) nasal route 22 days after first injec- 
tion of serum. Developed poliomy- 
elitis 11 days later. 
986 No serum Poliomyelitis on 7th day 
(Control) 
987 No serum Poliomyelitis on 8th day 
(Control) | 





received four injections by the intramuscular route. The dose employed was 1 c.c. 
per kilogram of body weight for the first three injections and 2 ¢.c. per kilogram 
for the last. The first three doses were administered, three days, two days, and one 
day preceding intranasal instillations of virus. The fourth dose of 2 c¢.c. per kilo- 
gram was administered immediately before the first of the three instillations of virus 
(made as usual on the same day). The first two doses of the immune horse serum 
came from a stock of serum collected July 7, 1933, and stored in the meantime, 
without a preservative, in a refrigerator at 4° C.; the last two doses were from a 
stock collected Jan. 29, 1934, from the same horse after further intravenous injec- 
tions of virus, Four controls (B-93, B-94, B-95, B-96) were employed in this ex- 
periment. The results of this experiment are summarized in Table IV. 























TABLE IV 
—— ——<—<—— — TOTAL 
MONKEY | WEIGHT | KIND OF SERUM AD | AMOUNT OF 
NUMBER | IN KG. MINISTERED SERUM AD- RESULTS 
MINISTERED 
B-87 | 3.4 Immune horse 17.0 Remained well 
B-88 | 3.3 Immune horse 16.5 Poliomyelitis 10th day 
B-89 | 3.5 Immune horse 17.5 Remained well 
B-90 3.5 Convalescent monkey 17.5 Poliomyelitis 5th day 
B-91 3.0 Convalescent monkey 15.0 Poliomyelitis 9th day 
B-92 3.3 | Convalescent monkey 16.5 Poliomyelitis 9th day 
B-93 3.0 | None None Remained well 
B-94 3.0 None None Poliomyelitis 8th day 
B95 | 2.9 | None None Poliomyelitis 7th day 
B96 2.0 | None None Poliomyelitis 9th day 
Experiment 13.—In this experiment the prophylactic value of a fixed amount 
of immune serum per kilogram of animal weight was tested against varying doses 
of virus inoculated by the intracranial route. The test monkeys were injected 


(Aug. 11, 1934) intramuscularly with immune serum in amounts of 5 c.c. per kilo- 
gram twenty-four hours preceding inoculation with virus. Twelve monkeys received 
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immune horse serum (harvested June 22, 1934); three monkeys, pooled monkey con- 
valescent serum (from four monkeys); and three monkeys, pooled normal adult 
human serum (from twenty-one persons), The amount of virus inoculated into the 
different test animals ranged from approximately 6.6 M.I.D. to 200 M.I.D., 1 ¢.c. of 
various dilutions of MV virus being injected. The results of this experiment are 
given in Table V. 

The results of this experiment indicate that the dose of virus is a determining 
factor in the outcome of serum prophylaxis. The three controls inoculated with a 
minimum of approximately 6.6 M.I.D. of virus developed extensive poliomyelitis 
after an average incubation period of about 6.3 days. Of three serum-treated 
animals which received the same dose (6.6 M.I.D.) of virus, two remained well and 
one developed the disease on the eleventh day. Of three monkeys treated with 
pooled monkey convalescent serum and then inoculated with 6.6 M.I.D. of virus, one 
remained well and two developed the disease on the twelfth day. Of those treated 
with pooled ‘‘normal human serum,’’ all developed extensive paralysis after a 
slightly prolonged average incubation period (8.6 days). 

With larger doses of virus there is a definite decrease in the number of monkeys 
protected by the serum. None of the animals which received more than 6.6 M.I.D. 
of virus actually escaped the disease. The serum, however, seemed to have the 
effect of prolonging the incubation period, since three monkeys inoculated with 
13.3 M.I.D. developed the disease after an average incubation period of ten days as 
compared with 6.3 days for the controls inoculated with 6.6 M.I.D. The average 
incubation period of three monkeys inoculated with 26.6 M.I.D. was 7.3 days, of three 
inoculated with 200 M.I.D., 5.38 days or one day less than in the controls, While 
marked increases in the incubation period in individual serum-protected animals were 
noted in earlier experiments in which larger doses of virus were used, it would. be of 
interest to study this effect more accurately on a larger series of animals. Inas- 
much as animals which develop symptoms late generally develop as extensive paralysis 
as those who do so early, interest in this effect of the serum relates as much to the 
pathogenesis of the disease as to the question of the prophylactic value of immune 
serum, This will be discussed later. 

The quantity of serum (5 ¢.c. per kilogram) administered to the individual animals 
in this experiment may well be regarded as large for animals of this weight. It 
is the equivalent of about 350 c.c. for the average human adult. At that it was 
not as large an amount as was administered in several of the earlier experiments 
(Experiments 3, 7, 10, and 11). Considering that the titer of the immune horse 
serum in earlier studies (Schultz and Gebhardt’) had been found to contain suf- 
ficient antibodies per cubic centimeter to neutralize at least 25,000 M.L.D., it is 
probable that the monkeys injected with this serum each received antibodies sufficient 
to neutralize at least 200,000 M.I.D. of virus. Despite this amount of protection 
all animals succumbed to 13 M.I.D. or more of virus. 

Experiment 14.—Nine monkeys were given 1 ¢.c. of immune serum per kilogram of 
animal weight intramuscularly, daily for five days. Three monkeys received con- 
valescent monkey serum (pooled serum of five monkeys); three monkeys received 
‘“normai’’ adult human serum (pooled serum of ten persons) ; and three monkeys re 
ceived immune horse serum (bled June 27, 1934). The day following the last in- 
jection of immune serum (Nov. 9, 1934), each animal was inoculated with a given 
amount of virus intracerebrally. Two monkeys in each of the three groups received 
approximately 4 M.I.D. of virus and ene in each group, approximately 200 M.I.D. 
The virus suspension used consisted of given dilutions of the aqueous fraction fol- 
lowing ether extraction of a 5 per cent suspension of pooled MV cords (from five 
animals). The results are given in Table VI. 
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TaBLE VI 
— = 
TOTAL DILU- | prox- 
WEIGHT! ¢.c. OF TION OF IMATE! ONSET OF 
MONKEY|OF MON-| cepyy | SOURCE OF VIRUS | wom- POLIO- EXTENT OF 
NUMBER|KEYS IN| ,pwmw- SERUM (1 GC.) per MYELITIS PARALYSIS 
KG. | ISTERED INJECT! op 
ED) | MLD. 
B-180| 22 | 11.0 (Convalescent | 1:1,000} 4 | Remained well 
B-181 2.1 10.5 | monkey pooled) 1:1,000| 4 | Remained well 
B-182 1.9 9.5 | serum 5 mon-/1: 20; 200 | Died 4th day| Cause of 
keys death unde- 
termined 
B-183 2.2 11.0 |Normal adult | 1:1,000 4 | 14th day Extensive 
B-184 1.8 9.0 | human serum | 1:1,000 4 | 14th day F'xtensive 
B-185 2.3 11.5 | pool of 10 per-| 1: 20) 200 | 5th day Extensive 
sons 
B-186 1.7 8.5 |Polio immune | 1:2,000 4 | Remained well 
B-187 2.2 11.0 | horse serum 1:1,000 4 |18th day Extensive 
B-188 2.3 11.5 1: 20) 200 | 5th day Extensive 
B-176 Virus titration 1:1,000 4 | 9th day Extensive 
B-177 Virus titration 1:2,000 2 | 13th day Extensive 
B-178 Virus titration 1:3,000 1.5| Died 21st day| Enteritis (?) 
B-179 Virus titration 1:4,000| 1 |19th day Extensive 
B-189 Control, no serum 1:1,000 4 |10th day Extensive 
B-190 Control, no serum 1:1,000 4 |12th day Extensive _ 














The results of this experiment support conclusions that may be drawn from 
the previous experiments, namely, that immune serum administered in sufficient quan- 
tities prior to exposure to virus confers some protection against small doses of virus. 
Of the six serum-treated animals which were inoculated with 4 M.I.D. of virus, three 
(50 per cent) remained well and three developed the disease after an incubation 
period three days longer than the controls (B-189, B-190). It is of interest, how- 
ever, that, while the incubation period was prolonged a little, they developed as 
extensive paralysis as the unprotected animals, suggesting that, while immune serum 
may prevent infection, once the virus is implanted in the neurons proper, it does not 
influence the clinical course of the disease.1 

Of the three serum-treated monkeys inoculated with 200 M.I.D. of virus, two de- 
veloped poliomyelitis on the fifth day following inoculation, and one died on the 
fourth day of undetermined cause. By mistake tissues from the latter animal were 
not saved for histologic study. However, considering the dose of virus employed, 
we think it likely that the animal would have developed poliomyelitis should its sud- 
den death not have been due to poliomyelitis. 

It is noteworthy that the pooled normal adult human serum proved the least ef- 
fective of the serums used. This was true also in the previous experiment. 


OBSERVATIONS ON THE DURATION OF PASSIVELY ACQUIRED VIRUCIDAL 
PROPERTIES OF BLOOD 


Since the protection afforded by immune serum was low and since immune horse 
serum was used in most of the experiments, it was decided to carry out an experi- 
ment to determine how soon the blood of monkeys injected with immune horse serum 
acquires easily demonstrable virucidal properties and approximately when this prop- 
erty is acquired. Accordingly, three normal Macacus rhesus monkeys were injected 
with immune horse serum (July 7, 1933, bleeding), each receiving 5 c.c. of the serum 
per kilogram of body weight. One monkey (B-40) received 19 ¢.c. intravenously; 
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another (B-41), 15 ¢.c. subcutaneously; and a third (B-42), 19 ¢.c. intramuscularly. 
The animals were bled for test serum two, ten, and thirty days later. After the last 
specimen had been procured, all of the serum samples were tested for virucidal 
properties at one time against the same virus suspension. The latter consisted of a 
Berkefeld V filtrate of a 5 per cent suspension of pooled cords from three recently 
paralyzed monkeys. In carrying out the tests, 1 ¢.c. of serum was added to an 
equal volume of the virus suspension. After incubation in a water-bath for two 
hours at 37° C., 1.5 ¢.c. of each mixture was injected intracranially into normal 
monkeys. Virus suspension treated with either normal monkey serum or normal horse 
serum served as controls. Two dilutions (1:100, 1:1,000) of the latter were in- 
cluded as were also two dilutions (1:500, 1:1,000) of the virus suspension employed 
in the test. These two dilutions of the virus suspension were injected intracranially 
in 1 ec. amounts. The results of these tests (Nov. 28, 1933) are given in Table VII. 



































Taste VII 
AMOUNT 
HISTORY OF SERUM FINAL | or vingus | AMOUNT |MONKEY 
SERUM (BERKE- OF IN- 
DILUTION | ‘ygpp | MIXTURE| JECTED 
TEST IN puuTraTe)|INJECTED| IN RESULTS 
ANIMAL DESCRIPTION SERUM- | ygep rn NTRACRA-| VIRU- 
VIRUS Test | NIALLY | CIDAL 
MIXTURE} (¢.c.) TEST 
B-40 |2 days after horse serum 1:2 1 1.5 ¢.c. | B-59 | Remained 
intracardially well* 
B-41 |2 days after horse serum 1:2 1 1.5 e.c. | B-60 | Remained 
subcutaneously well 
B-42 |2 days after horse serum 1:2 1 1.5 ec. | B-61 | Remained 
intramuscularly well 
B-40 |10 days after horse serum) 1:2 1 1.5 ec. | B-62 | Remained 
intracardially well 
B-41 |10 days after horse serum 1:2 1 1.5 c.c. | B-63 | Remained 
subcutaneously well 
B-42 |10 days after horse serum 1:2 1 15 «ec. | B-64 | Remained 
intramuscularly well 
B-40 |30 days after horse serum) 1:2 1 1.5 ¢.c. | B-65 | Poliomyelitis 
intracardially 8th day 
B-41 |30 days after horse serum 1:2 1 1.5 ec. | B-66 | Poliomyelitis 
subcutaneously 8th day 
B-42 |30 days after horse serum; 1:2 1 1.5 e.c. | B-67 |Poliomyelitis 
intramuscularly 8th day 
Immunized horse 7/7/33 bleed- | 1: 100 1 1.5 ¢.c. | B-68 | Remained 
ing well 
Immunized horse 7/7/33 bleed- | 1:1,000| 1 1.5 e.c. | B-69 | Remained 
ing well 
Normal monkey 1:2 1 1.5 ¢.c. | B-70 | Poliomyelitis 
5th day 
Normal horse 1:2 1 1.5 ¢.e. | B-71 | Poliomyelitis 
8th day 
Virus titration '1:500 of| 1.0 ec. | B-72 | Poliomyelitis 
| the 9th day 
| filtrate 
Virus titration 1:1,000 | 1.0 ec. | B-73 | Remained 
of the well 
filtrate 











*All surviving monkeys were observed more than a month. 


The results show that the blood of monkeys injected with 5 c.c. per kilogram 
of immune horse serum administered in one dose acquires definite virucidal prop- 
erties within two days, regardless of the route by which the immune serum is ad- 
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ministered. This immune property is retained by the serum for at least ten days, 
but not as long as thirty days. It appears, therefore, that the somewhat irregular 
results which were obtained in most of our experiments are not attributable to 
either a slow absorption or to a rapid denaturization of the immune serum, It is 
noteworthy that 1 c.c. of the serum of the passively immunized animals still pre- 
sented at the end of ten days sufficient virucidal antibodies to neutralize at least 
25 minimum infective doses of virus (a 1:500 dilution of the filtrate [1:20] used in 
the test sufficed to infect a monkey). 


SUMMARY 


Fourteen experiments were carried out to determine the protective 
value of poliomyelitis immune serum. In all of the experiments the 
serum was administered before the animals were inoculated with virus. 
An immune horse serum of high virucidal titer was employed in twelve 
experiments; pooled monkey convalescent serum, in six; and pooled 
normal adult human serum, in two experiments. These serums were 
administered by different routes and, for the most part, in large 
amounts. Most of the animals received close to 5 ¢.c. of serum per 
kilogram of weight, or an amount equivalent to about 350 e.c. for the 
human adult. In seven experiments the virus was inoculated intra- 
eranially and in seven, intranasally. In the intracranial inoculations 
the dose of virus varied from about 4 M.I,D. to more than 200 M.LD. 
The intranasal inoculations consisted of three instillations of a 10 per 
cent virus suspension at approximately three-hour intervals, each 
instillation being preceded by an intranasal lavage with acid (pH 5) 
phosphate solution, as described in earlier papers.” * 

The general trend of the results obtained in these experiments in- 
dicates that immune serum is far from being a dependable prophylac- 
tie agent against poliomyelitis. Out of a total of 91 monkeys which re- 
ceived immune serum only 28 (30 per cent) escaped the disease. Of 
a total of 27 controls used in the experiments, 2 monkeys (7 per cent) 
failed to develop the disease. This indicates a net protection of not 
more than 23 per cent for the entire series. It is noteworthy that while 
the administration of immune serum tended to prolong the incubation 
period, serum-treated animals which developed the disease after long 
incubation periods with few exceptions developed as extensive paral- 
ysis as the untreated controls. 

Comparatively little difference was noted in the results obtained 
in serum-treated animals inoculated with virus by the intranasal route 
and those inoculated intracranially. Of 26 serum-treated animals in- 
oculated by the intranasal route, 11 (42 per cent) escaped infection. 
When one considers that 2 out of the 15 controls in this series (13 per 
eent) also escaped infection, the most that one can credit to immune 
serum in the intranasally inoculated series is 29 per cent (42-13) pro- 
tection. Of a total of 65 serum-treated animals inoculated with virus 
by the intracranial route, 17 (26 per cent) escaped infection. All of 
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the controls in this series developed the disease. Of the intracranially 
inoculated group which received more than 100 M.I.D. of virus, 9 out 
of 42 (20 per cent) escaped infection; 8 out of 23 (34 per cent) of 
those which received less than 100 M.I.D. escaped infection. 

While the intranasal route of inoculation should possibly be favored 
in studies of this kind, it does not permit the inoculation of measured 
doses of virus. On the other hand, while measured doses may be in- 
troduced intracranially, this method is objectionable not only because 
it is an unnatural route, but because intracranial] inoculation is likely 
to be associated with more or less tissue damage. Despite these ob- 
jections, inoculations by the intracranial route afforded some infor- 
mation as to the relationship of the size of the inoculum to the inci- 
dence of survivors in the serum-treated series. We note, for example, 
that of seven monkeys treated with immune horse serum (Experiments 
2, 13, 14) and subsequently inoculated intracranially with less than 
10 M.L.D. of virus, 5 (71 per cent), escaped infection, whereas of 42 
monkeys treated with the same serum and subsequently inoculated 
intraecranially with large doses of virus (100 M.I.D. or more) only 9 
(20 per cent) escaped infection . Of 5 animals injected with convales- 
cent monkey serum and subsequently inoculated with less than 10 
M.I.D. of virus, 3 (60 per cent) survived infection. Of 5 animals 
treated with pooled normal adult human serum and then injected with 
a similar dose of virus, none survived, although on titration this serum 
was found to contain sufficient antibodies per cubic centimeter to in- 
activate at least 750 M.I.D. of virus. 

A noteworthy feature of these experiments is the irregularity of the 
results in groups of animals treated in the same manner. This is strik- 
ing in Experiment 3, in which there seems to be little correlation 
between either the route or the amount of serum administered and 
the results. That irregularities such as these were not due either to 
a slow absorption of the immune serum or to its rapid denaturization 
is evidenced by the fact that serums of three monkeys injected with 
immune horse serum in amounts of 5 ¢.c. per kilogram by the sub- 
cutaneous, intramuscular, or the intravenous route, in each instance 
exhibited well-defined virucidal properties when sampled two days 
and again ten days later. 


DISCUSSION 


It is evident from the foregoing experiments that immune serum 
offers limited protection against the experimental disease. However, 
while the proteetion afforded by immune serum against large doses of 
virus is poorly defined, there is evidence that immune serum offers a 
fair degree of protection against small doses of virus. Whether the 
degree of protection which is afforded is of practical significance for 
man is problematical. It seems certain, however, from the results of 
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these experiments that attention should be paid not only to the 
quantity, but a!so to the quality of serum which is administered. From 
the results of these experiments, it seems quite unlikely that pooled 
‘‘normal’’ adult human serum, or human convalescent serum, admin- 
istered to human beings in amount of 20 ¢.c. can be depended on to 
confer protection against natural infection. The amount which can 
actually be relied on to protect a susceptible person is not predictable 
from our results. Such information must obviously rest on extensive 
and critical field observations.. However, in view of the fact that 
immune serum seems to be at best of uncertain value, it should, if used 
at all, be employed in doses as large as practical. This is especially 
true of pooled normal adult serum which, although lending itself well 
to extensive prophylactic application during the course of an epidemic, 
is not a serum of high virucidal titer (this applies also to human con- 
valescent serum). While immune serum of much higher titer can be 
produced in individual horses and the antibodies in such serums may 
be further concentrated by fractionation, horse serum should probably 
not be used in ‘‘wholesale”’ passive immunization. 

Granted that immune serum can and does exercise some protective 
action, there are certain aspects of the pathogenesis of poliomyelitis 
which make it seem unlikely that serum, even though of high potency, 
can be depended on to protect susceptible persons against such doses 
of virus as they may be exposed to during the course of an epidemic. 
In the first place, to be effective, immune serum must in some way come 
in contact with the virus at the portal of entrance. However, recent 
developments in our knowledge of the pathogenesis of poliomyelitis 
suggest that the possibility of such contact may be a matter of con- 
siderable uncertainty. To appreciate this it is necessary to recall certain 
recent investigations (Fairbrother and Hurst,'’® Jungeblut and Spring,” 
Faber and Gebhardt,’* Faber**), which indicate that the virus of 
poliomyelitis is not only a highly neurotropic, but probably an intra- 
cellular parasite, which although able to enter and leave cells freely, 
flourishes chiefly within neurons, safely out of reach of such a complex 
substance as immune serum. Moreover, in view of the fact that sec- 
tioning the olfactory tracts prevents subsequent infection by the in- 
tranasal route (Schultz and Gebhardt, Brodie and Elvridge*’), it 
seems certain that the virus normally enters the central nervous system 
by the way of the olfactory nerve. Just where and how the virus 
enters this nerve is not known. The actual portal of entry may indeed 
be the specialized endings of this nerve, namely, the olfactory hairs. 
The exceedingly small size of the virus (under 50 mz,* Clifton, Schultz, 
and Gebhardt ;** 12 to 17 my, Theiler and Bauer;*’ 8 to 12 mu, Elford, 
Galloway, and Perdrau™) does not make this entirely unlikely. This 





*Millimicron, or Yooo of a micron, ma. 
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would certainly explain the high incidence of infection in monkeys 
which have been, figuratively speaking, ‘‘soaked’’ with immune serum. 
To appreciate this, one needs only to remember that the olfactory nerve 
endings project beyond the epithelial border of the mucosa, ‘‘free’’ 
and unbathed by immune serum and that, once the virus is safely 
established in the first neuron, it is out of the reach of immune serum 
and free to travel from neuron to neuron to different levels of the 
central nervous system. Even when one excludes the possibility that 
the virus may enter the neuron by the way of the olfactory hairs, 
there remain the so-called olfactory cells, close to the surface of the 
olfactory mucosa, which the virus may reach without being obliged 
to pass an effective barrier of immune serum. 


There is considerable harmony between the observations reported 
in the previous paper on the therapeutic value of immune serum and 
those here reported as far as the extent of the paralysis is concerned. 
We have already noted that serum-‘‘protected’’ animals which de- 
veloped the disease, with rare exceptions only, developed approxi- 
mately the same extensive paralysis observed in controls. This was 
true also of animals which developed the disease after rather long 
incubation periods (e.g., twenty-seven days). The increases in the 
length of the incubation period may be quite definitely related to de- 
creased amounts of virus available, or free, to initiate infection after 
exposure to immune serum, the smaller the residuum of virus the longer 
being the time required for the virus to reach the ‘‘critical’’ concen- 
tration necessary for nerve cell destruction. (A similar prolongation 
of the incubation period may be observed following inoculation of 
high dilutions of virus.) But while immune serum seems to have the 
effect of reducing the amount of virus free to gain admission to the 
nerve cell, any residuum sufficient to initiate infection eventually re- 
sulted in the usual extensive paralysis.* Such differences as were 
observed are, we believe, largely attributable to differences in natural 
resistance which individual animals may exhibit. Experienced inves- 
tigators are familiar with the fact that untreated monkeys sometimes 
fail to develop as extensive paralysis as their cage mates inoculated 
with the same dose of virus. In man, such individual differences are 
particularly striking and constitute the chief ‘‘stumblingblock’’ in 
the evaluation of serum therapy. In short, our observations suggest 
that, while the amount of virus which initiates infections determines 
in some degree the length of the incubation period, it does not in any 
large degree determine the extent of the paralysis which eventually 
develops. 





*Brodie” speaks of a “minimal completely paralyzing” dose (M.C.P.) which he 
defines as the smallest amount of virus-containing tissue that gives complete and rapid 
paralysis of a Macacus rhesus monkey weighing from 2.5 to 4 kg., within thirteen 
days after intracerebral inoculation. We do not believe that this “unit” has any 
practical advantages over minimum infective dose (M. I. D.). 














SCHULTZ AND GEBHARDT: EXPERIMENTAL POLIOMYELITIS 347 


There is an interesting parallelism between the pathogenesis of 
poliomyelitis and the phenomenon of bacteriophagy. This can possi- 
bly be pointed out best if we review first what happens when a culture 
of staphylococcus is exposed to the action of bacteriophage. We refer 
to staphylococcus in particular because with this organism bacteri- 
ophagy can be demonstrated in old, apparently quiescent cultures (cul- 
tures five, ten, or more days old). When a series of such quiescent 
cultures are seeded with varying amounts of bacteriophage, ranging 
from a minima) to a fairly large amount, complete lysis will eventually 
result in each instance, but the time interval which elapses between 
the seeding of the culture with bacteriophage and the appearance of 
visible lysis is determined by the quantity of bacteriophage with which 
a given culture was initially seeded. An important feature of the 
phenomenon is that lysis does not actually begin until after a certain 
rather high concentration of bacteriophage has been built up in the 
culture. The development of this concentration rests on a preliminary 
‘*proliferation”’ of bacteriophage, for which bacterial cells are essen- 
tial, but which does not depend on actual lysis of bacterial cells. Once 
a certain ‘‘critical’’ concentration of bacteriophage has been built 
up (this concentration may be practically that of the final con- 
centration in the lysed culture) lysis proceeds with great rapidity 
and does not come to a stop until all susceptible organisms in the 
culture have been lysed. The number of cells which escape lysis is 
determined in part by the general level of resistance of the particular 
strain of staphylococcus and in part by the race of bacteriophage used 
(a weak phage, or one incapable of building up a high concentration, 
lysing but few organisms). The final concentration of bacteriophage 
in the lysed culture is constant for a given phage-organism combination. 

Observations on poliomyelitis suggest that just as a minimum amount 
of bacteriophage eventually leads to as complete lysis as a larger 
amount, so a minimum infective dose of poliomyelitis virus leads 
eventually to as extensive paralysis as multiple infective doses of 
virus, the length of the incubation period being influenced within cer- 
tain limits by the dose of virus. In bacteriophagy we know that a 
certain ‘‘critical’’ concentration of bacteriophage is developed before 
actual lysis of the bacterial culture begins. What really happens in 
poliomyelitis is, of course, still largely a matter of conjecture. There 
are, however, reasons for believing that here also is a preliminary 
increase in the concentration of the virus, possibly up to a certain 
‘‘eritical’’ level and that up to this point no actual destruction of 
neurons occurs. The increase in the length of the incubation period 
following small doses of virus offers some support to this assumption. 
What we wish to emphasize is the possibility that a certain well- 
defined concentration of the virus may be built up preliminary to 
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actual nerve cell destruction and that only after a certain ‘‘critical’’ 
eoncentration of the virus has been reached do we have the sudden, 
more or less explosive destruction of susceptible neurons, a destruc- 
tion which generally subsides almost as abruptly as it began. Just 
as the amount of lysis in bacteriophagy is determined by the resistance 
of a bacterial culture, so the extent of the paralysis may be determined 
by the general level of resistance which the neurons of a given indi- 
vidual possess. In the event that the general resistance is high, little 
or no nerve injury results, although the concentration of virus may 
have reached the ‘‘critieal level’’ for neurons of more susceptible per- 
sons. The term ‘‘resistance’’ is used here not in the sense of any 
counter activity on the part of neurons, but rather in the sense of 
relative insuseeptibility or indifference to the virus. This conception 
is after all not novel even for poliomyelitis, inasmuch as we already 
know that some of the neurons by which the virus travels to the 
motor areas are distinctly less susceptible than are the anterior horn 
cells. The virus may, for example, be present in easily demonstrable 
concentrations in the olfactory bulbs and olfactory tracts three or 
four days after intranasal instillation, and yet there is little, if any, 
actual damage suffered by this nerve. The reason that paralysis is 
generally seen first in the lower limbs probably rests on a relatively 
greater susceptibility of the anterior horn cells in the lumbar region 
and not necessarily on the route by which the virus gains admission 
to the central nervous system, as some investigators believe (Toomey”’). 

There are, as we see it, three important determining factors in polio- 
myelitis: (1) infection (this regardless of the amount of virus which 
initiates infection), (2) the proliferative powers of the virus, and (3) 
general level of resistance of individual neurons. In the event the 
virus happens to possess low proliferative powers (is unable to build 
up a high concentration of virus) or the neurons happen to be endowed 
with a high level of resistance, no significant damage results. Should 
the reverse be true, more or less extensive paralysis follows with little 
that one can do to modify events. 


Since serum cannot be depended on to block the implantation of 
virus and since an infection once established cannot be modified by 
immune serum, it appears that the only remaining line of defense 
against this disease which is at all promising lies in the possibility of 
active immunization. It should be remembered, however, that for 
poliomyelitis the term ‘‘active immunization’’ has a special signifi- 
eance, which may be overlooked. The basic feature of an active im- 
munization against poliomyelitis is modification of the susceptibility 
of neurons (tissue immunity). There is an important difference be- 
tween a tissue immunity, in which antibodies are an incidental by- 
product of infection, and an ‘‘immunity”’ in which antibodies represent 
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the sum of the defense afforded. The results reported above indicate 
that even a high concentration of antibodies in the blood plasma can- 
not be depended on to protect against even small doses of virus. In 
the light of this it is plain that any procedure which results merely in 
antibody production is of uncertain protective value. We have carried 
out a sufficient number of experiments on active immunization (which 
we will report later) to convince us that it is much easier to produce 
antiserum in monkeys than it is to render them resistant to experi- 
mental inoculation with virus. The difficulty seems to lie in the fact 
that normally susceptible neurons are not readily modified except by 
direct contact with active virus. Acquired active immunity to this dis- 
ease may indeed depend on the modifying action of a small residuum of 
virus which may persist indefinitely (Olitsky, Rhoads, and Long”). 
Such an immunity need not necessarily be associated. with demon- 
strable antibodies in the blood plasma. It is indeed entirely possible 
that the presence of virucidal antibodies in the plasma in naturally 
acquired active immunity in poliomyelitis may rest largely, if not 
entirely, on chance contact of virus with extraneural tissue and chat 
they are, therefore, entirely adventitious so far as the true immunity 
of the host is concerned. It is conceivable that, if the virus remained 
confined strictly to the neurons throughout the infection, we might 
have an acquired immunity without demonstrable antibodies in. the 
serum. That it does not remain so confined is evidenced by round 
cell infiltration, not only where neurons have been damaged, but also in 
regions in which no actual damage is recognizable. With a virus as 
small as poliomyelitis virus (8 to 12 mp), one can scarcely doubt its 
ability to pass out of as well as into unmyelinated axones, or unmyeli- 
nated endings of myelinated axones. Contact with extraneural tissue 
is all that is necessary to account for antibody production. However, 
antibody formation which results from virus which has emanated from 
infected neurons should be distinguished from antibody formation 
which is the result of artificial extraneural injections of virus. In the 
first case, antibody production is an incidental part of a neuron-modify- 
ing infection ; in the second, it may represent the sum of the protection 
afforded. Since it is plain that humoral immunity, unless of a high 
order, cannot by itself be depended on to protect an individual against 
the disease, we must contrive in some way to create an increased re- 
sistance on the part of the tissue most susceptible to this virus—the 
neuron. Obviously, therefore, the test of a true active immunity in 
a disease like poliomyelitis is increased resistance to infection, or tissue 
immunity, and not merely antibody production. 

Since even a high humoral immunity cannot be relied on to guard 
the endings of the olfactory nerve, the question arises: Can such im- 
munity as may be offered by serum injections be supplemented by in- 
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stillations of immune serum into the nasal passages? Two experiments 
we have carried out thus far suggest that this simple expedient in 
itself may be more effective in preventing infection by the intranasal 
route than ordinary passive immunization. It should, therefore, serve 
as a valuable adjunct to passive immunization. Such a measure might 
be applied advantageously at times when the risks of infection are 
known to be great. Obviously the measure suffers from the disad- 
vantage of having to be used daily, or possibly several times a day. 
However, in the absence of anything more reliable, this may be wel- 
come enough, especially at times when the hazards seem great. 


CONCLUSIONS 


1. Poliomyelitis immune serum is of limited value as a prophylactic 
agent against the experimental disease. A liberal amount of high titer 
immune serum may protect animals against small doses of virus. 

2. Serum has the effect of diminishing the quantity of virus free to 
initiate infection. Large doses of virus obscure this effect. Small doses 
of virus may be reduced to subinfecting amounts. 

3. Serum-‘‘protected’’ animals which become infected generally de- 
velop as extensive paralysis as the controls, indicating that once virus 
becomes established in neurons it can no longer be reached by immune 
serum (except so far as it may emerge from its natural habitat). 

4. The extent of paralysis in poliomyelitis seems to be determined 
largely by the general level of natural resistance possessed by neurons, 
and in this measure the amount of paralysis in any given case is ‘‘ pre- 
destined.’’ Another possible determining factor may be the ‘‘ prolifera- 
tive powers’’ of the strain of poliomyelitis virus causing the infection, 
strains which build up a high concentration of virus being more destruc- 
tive than those possessing low proliferative powers. Naturally acquired 
active immunity (nonclinical) may rest on infection with strains of low 
proliferative powers. 

5. Any method of ‘‘active immunization’’ which results merely in 
antibody production, unaccompanied by a diminution in the susceptibil- 
ity of neurons, is of questionable protective value, inasmuch as it has 
been shown that humoral immunity, unless of a high order, offers limited 
protection against this disease. 
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THE EFFECTS OF A GELATIN HYDRATING SOLUTION 
ON THE NEWBORN 


Mitton J. E. Senn, M.D. 
New York, N. Y. 


HE weight loss of the neonatal period has been a subject of much 

controversy. It is now agreed that it probably is caused by fluid 
lost from the organism, not compensated for by adequate fluid intake; 
disagreement persists as to whether the loss is physiologic or pathologic. 
Many procedures have been used to diminish the amount of weight lost. 
This study is concerned with the effects of the latest of these, the feed- 
ing of a gelatin hydrating solution. 

In 1933 Kugelmass* criticized modern medicine for sanctioning the 
weight loss of the newborn. He considered it pathologie rather than 
physiologic, analyzed its causes, and suggested the use of an isotonic 
gelatin (6 per cent), dextrose (3 per cent), and sodium chloride (0.5 
per cent) mixture. He stated that, when this solution complemented the 
breast feedings at two-hour intervals throughout the twenty-four-hour 
eyele during the first three days after birth, the symptoms of shock 
were safely alleviated. Of the many beneficial effects recorded, the pre- 
vention of weight loss and the blood chemical changes are of chief interest 
to us. The average weight loss in a group of twenty-nine infants was 
1.7 per cent. This result was obtained by the ‘‘hydration of the blood 
and tissues’’ and was ascribed to the gelatin and sodium chloride in- 
gested. The degree of hydration was appraised by daily measurements 
of the viscosity and refractive index of the blood serum. The refractive 
indices of the treated newborn infants ‘‘remained markedly constant 
throughout their stay in the nursery’’ while the initial viscosity of their 
blood was ‘‘two or three times that of the norm, and decreased to one- 
half its initial value on the third day and then veered toward the 
normal.’’ The author coneluded that these blood measurements showed 
*‘invariant hydration in comparison with the controls.’’ No protocols 
or figures are given, and interpretation, therefore, becomes difficult ; but 
it seems fair to assume that, since ‘‘the refractive index of the serum 
depends largely on its protein content, and concentration changes there- 
in are additive refractively,’’ the blood proteins of his treated babies 
were high at birth, a concentration effect, and remained elevated there- 
after due to the extra protein supplied by gelatin feeding. 

Furthermore, a favorable effect of this form of feeding on blood clot- 
ting was described. The bleeding and clotting times were observed 
daily; the ingestion of the gelatin solution decreased them and made them 
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less ‘‘fluetuant.’’ The author’ * believed that protein feeding could 
accelerate the tendency to clot by increasing the amount of blood pro- 
thrombin and fibrinogen and by condensing the blood platelets on the 
vascular bed. Again no evidence was presented. 

Sanford? has also advocated the early use of protein feedings; he 
measured the blood-clotting constituents of the newborn at various ages 
and concluded that the fibrinogen was especially labile during this 
phase. At birth it was more abundant than at the adult period; it was 
greatest in amount in the first few days and then decreased unless pro- 
tein feeding was begun. He believed that this adjuvant prevented 
hemorrhagic disease. 

Halpern® described the use of the gelatin feeding on a large series of 
newborn and also found that the initial weight loss could be reduced, the 
magnitude depending upon the frequency and duration of the feeding. 
He did not study the blood constituents or the bleeding and clotting 
times. He mentioned no ill effects. 

This report presents experimental data which do not support the 
hypothesis concerning the effect of a gelatin hydrating solution on the 
blood constituents of the newborn and which demonstrate that this is not 
an innocuous remedy. 


EXPERIMENTAL PROCEDURE 


Forty-two normal newborn infants from the maternity wards of the 
New York Hospital were studied. They were separated into three 
groups. One group of nineteen was breast fed and was given a comple- 
mental feeding of 5 per cent lactose in water. The second group of 
seven received only the lactose feedings. The third group of sixteen 
was breast fed and received in addition the gelatin solution previously 
described. In all instances (except Group 2) the feedings of breast 
milk and the complemental feedings of lactose or the gelatin solution 
were instituted within twelve hours after birth and continued for three 
days. During this time the lactose was offered at four-hour intervals, 
and the gelatin solution at two-hour periods. At the end of the three 
days all the babies were fed similarly with breast milk every four 
hours. The amount of breast milk and complemental food actually 
ingested was measured. The babies were weighed daily, and their rectal 
temperatures were recorded twice daily. The number and type of 
stools and the relative urinary frequency were noted. Such clinical 
observations as color and turgor of the skin, state of activity, rate and 
depth of respiration, and behavior during feeding were especially ob- 
served. Within the first twelve hours and on the third and eighth days 
of life the bleeding and clotting time and the blood plasma fibrin con- 
tent were determined; in the first and third groups the total protein 
content of the blood plasma was also studied. 
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METHODS 


Since the results of this study were to be compared with those reported by 
Kugelmass,1, 4 the methods employed by him were utilized in these studies. Accord- 
ingly, the Duke’ blotting paper method for bleeding time was used; the clotting time 
was determined by transferring 1 ¢.c. of blood removed without stasis from an in- 
ternal jugular vein to a test tube 8 mm. in diameter, placing the tube in a water- 
bath at 38° C., and noting the time of complete coagulation. 

The manometric micro-Kjeldahlé procedure for determining total plasma protein 
and fibrin was substituted for the refractometric method used by Kugelmass¢ and 
Sanford? because analyses of the same blood by both methods often yielded differ- 
ences as great as 50 to 70 per cent. Hemolysis frequently was the disturbing factor 
in the refractometric measurements. 


RESULTS 


The average weight loss for each group and the values for total plasma 
protein and fibrin are shown in Table I. The infants of Group 3 showed 
the smallest weight loss. However, the total plasma protein and the 
fibrin contents of this group were similar to the controls. The total 
values changed little during the period of observation; the fibrin in- 
creased on the third and eighth days of life. 




















TABLE I 
av. ‘ PLASMA FIBRIN | TOTAL PLASMA | 
No. WT. DAY a@m./100 o.c. PROTEIN | COMPLICA- 
CASES | LOSS ioe | av. | @M./100 cc. TIONS 
% sgh LIMITS | AV. | gise | LIMITS | AV. | 
Group 1* | 
19 1 | 0.161-0.307/ 0.236 | 4.01-5.06 | 4.64 | 
5.02 3 0.185-0.347| 0.300 | 0.055 | 3.45-5.15 | 4.64 |None 
8-9 |0.178-0.362) 0.293 | 4.26-5.03 | 4.58 | 
Group 2t! 
, (Co 1 |0.183-0.327| 0.251 
6.81 3 |0.213-0.417 0.307 | 0.057 None 
8-9 |0.223-0.405) 0.301 | 
Group 3+ | | 
16 1 | 0.166-0.298) 0.240 | 3.73-5.17 | 4.64 |Edema in 7 
4.48 3 | 0.389-0.403) 0.315 | 0.075 | 4.08-4.83 | 4.44 cases 
7-9 |0.235-0.358) 0.292 3.98-4.94 | 4.58 |Dehydration 
fever in 2 
| eases 











*Breast and lactose (5 per cent). 
tLactose (5 per cent). 
tBreast and gelatin solution. 


In Table II are collected the bleeding and clotting times of the group 
which received the gelatin mixture. Since the valués of this group were 
parallel to those of the other two groups, the latter are not recorded 
in the table; in all groups the bleeding time varied between % and 44% 
minutes and the clotting time between 2 and 10 minutes. There was no 
apparent relation to age, weight, feeding, total plasma protein, or fibrin 
content. 
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TABLE II 


NEWBORN Fep GELATIN MIXTURE* 











BLEEDING TIME CLOTTING TIME 
MINUTES MINUTES 
CASE 1st 3RD 1st 3RD REMARKS 
DAY DAY DAY DAY 
Pp. 24 2 4 4} 
G. 23 34 34 7 
xX. 4} 4 64 10 Dehydration fever 
on 5th day 
K. 4 2 4 4 
U. 2 2 2 34 
H. 3 14 3 Edema 
P. i. 34 3 7 7 Edema 
B. 13 2 5 10 Dehydration fever 
Vv. 34 2 7 6 Edema 
R. 34 24 
N. 2 34 34 3 
Sn. 44 1} 4} 6 Edema 
Sv. 3 2 34 2 Edema 
Sa. 14 2 3 2 Edema 
Wa. 2 3 64 5 Edema 
Sch. 3} 3 








*The initial bleeding time in the group on breast and lactose feedings and on 
lactose alone ranged between % and 4% minutes; the clotting time ranged between 
2 and 10 minutes. These limits were not exceeded in either group on the third day. 


COMMENTS 


The results of this study differ radically from those of Kugelmass and 
his associates," * Sanford and his coworkers,” * and Halpern.’ The first 
important difference is in the amount of weight lost in the first three days 
of life. The group of infants who received breast milk and the gelatin 
solution lost less than those of the other two groups, but we were unable 
to reduce it to the low figure reported by Kugelmass' and Halpern.’ 
This discrepancy may be accounted for by the fact that we could not 
urge our infants to take as much of the solution as was given by these 
authors, While some took it eagerly after the first day, others found it 
difficult to swallow, choked, and became cyanotic. The amount ingested 
daily varied from 5 to 14 per cent of the body weight; Kugelmass’ group 
averaged 12 to 14 per cent. The group on gelatin feedings received a 
higher protein intake since the amount of breast milk ingested by these 
infants was the same as in the control group. The average amounts 
received at the breast in the former were 0.80 per cent of body weight on 
the first day, 1.31 per cent on the second, and 3.00 per cent on the third; 
in the latter group they were 0.70 per cent on the first day, 1.36 per 
cent on the second, and 2.90 per cent on the third. The hydrating solu- 
tion did not seem to act as a stimulant to more vigorous nursing. 

Measurement of the total plasma proteins showed low values in both 
the control and the gelatin-fed groups on the first day of life. Initially 
low values were not the result of dilution since following centrifuga- 
tion of the whole blood, an increased volume of red cells was apparent. 
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The plasma protein levels did not rise on the third or eighth days despite 
the higher protein intake by some of the infants. The crude but com- 
parable hematocrit readings revealed no exaggerated blood fluidity of 
one group in comparison with the other at these later ages. 


Tissue hydration was apparent in some of the infants. It will be seen 
from Table I that seven babies who had received the gelatin mixture 
became edematous; the edema was severe, appeared on the legs and the 
face, and became manifest on the fourth and fifth days. It occurred in 
those who had ingested gelatin solution amounting to 11 to 14 per cent 
of the body weight and was probably due to sodium chloride retention 
since two infants had plasma sodium chloride contents of 650 mg. and 
661 mg. per 100 c.c. The prevention of weight loss by the retention of 
tissue fluids to the point of edema hardly seems physiologic. The in- 
fants who received the hydrating mixture were not more active than 
those from whom it was withheld; neither did they show a different type 
of stool, nor a more uniform body temperature; in fact, two infants 
developed dehydration fever which was readily relieved by the cus- 
tomary treatment with parenteral fluid. 

Determination of the plasma fibrin revealed low values on the first day 
of life, an increase on the third day, and a maintenance of this rise on 
the eighth and ninth days of life. The figures correspond to the lower 
limits of the adult determinations of Foster* and Gram.* Groups 1 and 
2 did not show the decrease after the third day described by Sanford,” * 
in spite of their initially protein-free or protein-poor diets. Neither 
did Group 3 demonstrate the increase after three days found by Kugel- 
mass.‘ The results agree with those of Vars,’° who showed that in 
animals a minimum period of ten days of high protein feeding was neces- 
sary to raise the fibrin level of plasma. The notable differences in the 
figures of Sanford and in this study do not lie in the fact that we were 
measuring different blood constituents. In both studies the fibrin was 
precipitated by calcium chloride; in the former Sanford determined the 
refractive indices of the plasma and serum and called their difference 
fibrinogen; in the latter, the nitrogen content of the clot was measured. 
Chemically our fibrin was identical with his fibrinogen. 

Furthermore, our results pertaining to the effect of the gelatin solu- 
tion on the bleeding and clotting times are not in accord with those of 
the previous observer.’ In this study no differences in the figures were 
obtained in the control and the gelatin-fed groups of infants. 


SUMMARY 


1. The ingestion of a gelatin (6 per cent), dextrose (3 per cent), and 
sodium chloride (0.5 per cent) solution reduces the initial weight loss 
of newborn by producing tissue hydration. This is occasionally mani- 
fested as edema, which is possibly due to sodium chloride retention. 
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2. The total plasma proteins are diminished during the neonatal 


period. 


3. The plasma fibrin is low at birth, rises by the third day, and re- 


mains increased on the ninth day. The average values fall within the 
limits of the normal adult figures. They are not influenced by gelatin 
feedings taken for three days. 


eee) 








4. The gelatin solution does not influence the bleeding or clotting 


times; neither does it prevent dehydration fever. 


5. The ingestion of the hydrating solution does not appear to be a 


physiologic or safe therapeutic procedure. 
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NOMOGRAMS FOR THE CALCIUM ION CONCENTRATION OF 
BLOOD AND BODY FLUIDS 


I. Newton KuGetmass, M.D. 
New York, N. Y. 


ETERMINATIONS of the total ealeium of body fluids do not re- 

veal the state or the relative distribution of calcium in combina- 
tions, inorganic or organic, and with proteins, electronegative at body 
pH. Indirect methods have been developed for the evaluation of the 
ealeium ion concentration so significant in the interpretation of acid- 
base disturbances, tetany, parathyroid diseases, and disturbances of the 
sympathetic and parasympathetic nervous systems. 

Rona and Takahashi’ found by compensation dialysis that 75 per cent 
of the ealeium is diffusible. Cushing* found 60 per cent of the calcium 
filtrable. Richter-Quittner* obtained only 7 per cent of the total cal- 
cium through an ultrafilter, and Neuhausen and Marshall* found 10 
per cent of the total calcium present in ionic form, measured electro- 
metrically with an attempted calcium electrode. Warburg*® found 18 
per cent of the blood plasma ionized at 38° C. 

We* found that a neutral saturated solution containing ion carbonates 
and phosphates at 38° C. has two thousand times the calcium ion con- 
centration of a saturated solution of calcium chloride. These two solu- 
tions are comparable to a buffered and an unbuffered system of calcium 
ions. Studies of the buffer mechanism for the calcium ion concentration 
have demonstrated the existence in body fluids of calcium ion buffers. 
These are electrolytes which resist the change in calcium ion concentra- 
tion upon addition or removal of calcium. Calcium ion buffers are mix- 
tures of weak acids and their salts which react to form insoluble, normal 
ealecium salts and soluble, intermediate calcium salts, i.e., carbonates, 
phosphates, and proteins as present in body fluid. 

Qualitative equilibrium relations have been developed for the calcium, 
hydrogen, carbonate, and phosphate ions and have been expressed in a 
single equation. The equilibrium constants have been determined ex- 
perimentally under conditions within physiologic limits. This enables 
the evaluation of the ionized calcium in terms of other measurable con- 
stituents of the blood and body fluids. 

An important equation’ for the calcium ion concentration in terms of 
the hydrogen ion concentration and the bicarbonate ion concentration, 
both readily measurable, has been found to be Ca** —- 133 — . It in- 
dicates that an increase in the hydrogen ion concentration, in a de- 
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crease in pH, markedly raises the calcium ion concentration. 
other hand, an increase in the bicarbonate ion concentration markedly 
diminishes the calcium ion concentration. 


Al NOMOGRAM FOR THE CALCIUM JON: CONCENTRATION - 
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Nomogram I is an alignment chart with parallel coordinates graduated 
on logarithmic scales according to the above equation. Line 7 gives the 
pH on one side and the equivalent hydrogen ion concentration on the 
other side. Line IJ gives the bicarbonate ion concentration in both 
volumes per cent and millimols per liter. The usual pH and CO, de- 
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Nomogram II. 


terminations marked off on the nomogram will yield the desired calcium 
ion concentration on line JJ at the point of intersection of the line 
across these two points. 

The calcium ion concentration of blood of 40 volumes per cent CO, 
and pH 7.35 is 1.2 mg. per cent or 12 per cent ionized. A change of pH 
from 7.4 to 7.7 reduces the calcium ion concentration 60 per cent, a fact 
of fundamental significance in alkalosis. The nomogram offers the sat- 
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isfactory explanation of tetany in infancy—that it is due to a decrease 
in the calcium ion concentration consequent to the reduction of the 
ratio of H* to HCO’,. 

The calcium ion concentration is affected by the phosphates as well 
as by the hydrogen and bicarbonate ions in the blood. Therefore another 
equation has been derived, 





7.6 x 10° (H*) 
(HCO-,) (HPO=,) 
for which a composite alignment chart has been devised. 

Nomogram II yields the calcium ion concentration from the inorganic 
phosphorus, the pH, and the CO, contents of the blood or body fluids. 
On scale 1 mark off the P content, on scale 2, the pH; the intersection 
on line 3 gives the HPO=, concentration. Then mark off the same pH 
again on scale 4; the line connecting this point with the point obtained 
on scale 3 makes a new intersection on the dummy axis 5. It is now 
necessary to establish HCO, content from the CO, and the pH contents. 
The seales on both ends of the nomogram give the CO, and the pH con- 
tents; a line from these points intersects scale 6 giving the required 
HCO’, concentration. A line connecting this figure and the point on 
axis 5 intersects scale 7 and gives the desired calcium ion concentration. 


Ca* =— 
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COMMON DISORDERS OF THE NEWBORN 
THEIR DIAGNOSIS AND TREATMENT 


Barnet E. Bonar, M.D. 
Sait Lake Crry, Uran 


HE inescapable fact that the general practitioner officiates at the 

birth of most of the nation’s babies places upon him a large part 
of the responsibility for the care of the newborn infant. Therefore, in 
any plan to reduce neonatal morbidity and mortality rates, recognition 
of the importance of his position and a thorough understanding of the 
problems and difficulties encountered in his practice are necessary. Such 
needs apparently have not been taken into consideration sufficiently in 
the past with the result that there has been a trend toward the de- 
velopment of complicated and elaborate methods of diagnosis and treat- 
ment suitable for exceptionally well-equipped hospitals rather than to- 
ward simpler ones adaptable to less favored institutions or home prac- 
tice. This trend, together with the publication of a tremendous litera- 
ture of a somewhat contradictory nature, has served, at least to some 
extent, to make many feel that the peculiarities of the neonatal period 
are beyond their comprehension and that proper care of the newborn is 
limited to hospitals with highly organized services. Recent contributions, 
however, have clarified the situation considerably, making it possible to 
simplify and make more applicable to the general practitioner certain 
valuable diagnostic and therapeutic measures. Since reduction of neo- 
natal morbidity and mortality rates is dependent largely upon the pre- 
vention or early diagnosis and treatment of disorders of the newborn by 
the general practitioner, his first duty is to determine the seriousness 
of certain symptoms promptly before the condition of the infant be- 
comes grave. This demands a thorough physical examination and con- 
tinued observation of the baby rather than delegating the entire responsi- 
bility to untrained or less competent attendants. Once the physician 
has decided that the symptoms denote the existence of definite disease, 
the decision then must rest with him whether or not he himself desires 
or has the equipment to diagnose and treat the infant. If not, the 
patient should be referred promptly to a capable consultant, for at no 
other time of life is procrastination so likely to result in an unfavorable 
outeome, Particularly is this true of certain infections and of a few 
disorders producing such common symptoms as cyanosis, vomiting, and 
hemorrhage. In the following discussion it may appear that some of 
the measures advocated are rather complicated. These have been in- 
eluded for those who desire or have no other recourse than to care for 
the sick infant themselves, 


Read before the Pocatello Medical Society, Pocatello, Idaho, February 7, 1935. 
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CYANOSIS 


In spite of all that is known about cyanosis today, this common and 
serious neonatal symptom continues to present to all a difficult diag- 
nostic problem. While in case of doubt such general principles of 
treatment as keeping the air passages clear and supplying oxygen should 
be adhered to, determination of the underlying cause permits the use 
of more specific measures, 

Diagnosis.—When cyanosis of the newborn is considered only from 
the standpoint of its most usual manifestation, that is, a decreased oxy- 
gen content of the blood (anoxemia), an attempt to answer the follow- 
ing questions has been an aid to diagnosis in many instances: 

1. Is it of primary origin, due to: 


(a) Obstruction of the upper respiratory passages, e.g., mucus, con- 
genital abnormalities, 

(b) Weakness of the respiratory muscles, e. g., prematurity, con- 
stitutional inferiority, congenital abnormalities, 

(ce) Lung disorders, e.g., atelectasis, pneumonia, congenital abnor- 
malities? 

2. Is it of secondary origin, due to: 

(a) Admixture of venous and arterial blood, e. g., congenital heart 
disease, 

(b) Failure of the respiratory center, e. g., increased intracranial 
pressure from intracranial injury or congenital abnormal- 
ities ? 

The answer to the first question frequently is not difficult. Repeated 
attention to the air passages immediately after birth will reduce the 
incidence of cyanosis due to mucus and amniotic sae contents in the up- 
per air passages, and cessation of cyanosis following such measures con- 
firms the diagnosis. Attempts to make the infant breathe should be re- 
frained from until the passages are well cleared. This will prevent 
much aspiration of these substances which have been demonstrated at 
autopsy in the lungs of as many as 90 per cent of the infants. After 
respiration is thoroughly established, the presence of intermittent or per- 
sistent cyanosis associated with audible signs of upper respiratory tract 
obstruction and marked retraction of the suprasternal and intercostal 
spaces points to the existence of some such abnormality as cysts at the 
base of the tongue, laryngeal bands, or possibly a tremendous enlarge- 
ment of the thymus, which, of course, demands specialized methods of 
treatment. 

Cyanosis from weakness of the respiratory muscles and pulmonary dis- 
ease, especially atelectasis, are so intimately associated, as a rule, that 
they will be considered together. Atelectasis is held responsible today 
for most of the eases of neonatal cyanosis, although only a few years ago 
either congenital heart disease or intracranial trauma held this position. 
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Postnatal pulmonary inflation occurs gradually, frequently requiring 
days or even weeks for completion, and, unless continued effort is made 
to maintain deep respirations, atelectasis may persist. This is particu- 
larly true of premature and constitutionally inferior infants in whose 
lungs at autopsy atelectasis is a most frequent finding. More often 
atelectasis is characterized by cyanotic attacks of varying degrees rather 
than by persistent cyanosis. It appears in infants who do not cry 
lustily or breathe deeply. Minor attacks are scarcely discernible except 
by the occurrence of faint blueness about the mouth and in the digits. 
When atelectasis is extensive, the percussion note may be dull, breath 
sounds diminished, and ‘‘atelectatic erackling’’ audible. Usually these 
signs are absent. An excellent way to determine them is by the use of the 
x-ray when it is available. Localized or generalized haziness from in- 
complete aeration of the lungs is usually present, but in its absence one 
ean observe that the thorax is conical and the ribs form an acute angle 
with the vertebral column as compared with a right angle found in 
fully inflated lungs? (Fig. 1). The occurrence of grunting respirations 
and marked retraction of the interspaces is of grave prognostic import. 

Pneumonia of the newborn is a much more common cause of neonatal 
cyanosis and death than is ordinarily supposed.* Autopsy records reveal 
that from 10 to 15 per cent of the deaths in the first days of life are 
due to pneumonia, and, when microscopic methods are used, the per- 
centage may reach 42. Some of these may be terminal, but many are 
not. The infection is probably caused by aspiration of mucus or amniotic 
sae contents at the onset of respiration. Undoubtedly a goodly number 
of infants recover from unrecognized pneumonia since the symptoms are 
usually not apparent. In most instances fever and physical signs are 
absent, and cyanosis is not always discernible. One of the most valuable 
diagnostic signs is a constantly increased respiratory rate. In a recent 
case in a three weeks premature infant it served to make the diagnosis, 
which was subsequently corroborated by roentgenograms. Prompt treat- 
ment resulted in complete recovery. 

In the second group little need be said of congenital heart disease, for 
treatment is unsuccessful, and the condition is not as common as ordi- 
narily supposed, in spite of the fact that it is diagnosed frequently. 
Routine autopsy reports on large numbers of infants bear out this fact.® 
From a diagnostic standpoint usually the murmurs are heard constantly, 
and cyanosis is constant or a constant accompaniment of erying. The 
disease is not outgrown. 

Most cases of neonatal cyanosis in this group are due to increased in- 
tracranial pressure caused by birth trauma: transient hyperemia and 
edema, hemorrhage, or skull fracture. The increased pressure causes 
anemia of the medulla oblongata with subsequent respiratory center 
failure and cyanosis. The appearance of these attacks in the first days 
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of life, especially when associated with neurologic symptoms, always 
points to the possibility of birth trauma. When this is the case, treat- 
ment is different. (See Hemorrhage.) 

Treatment.—The cardinal principles of the active treatment of cy- 
anosis in the newborn may be outlined briefly : 

1. Keep the air passages clear. 

2. Stimulate respirations. 

3. Supply oxygen, and 

4. Treat the cause. 

At birth or as soon as the head is born, the trachea should be milked 
upward and the oral cavity aspirated with a small, soft-nosed rubber 
bulb or tracheal catheter. Upon indication this procedure should be 
repeated from time to time to keep the air passages free and to pre- 














A. B. 


Fig. 1.—A, atelectasis with conical thorax and angulated ribs; B, fully expanded 
chest for comparison. 

vent aspiration of mucus or contents of the amniotic sac, which may re- 

sult in the development of pneumonia. 

Respirations should be stimulated gently for violent methods may 
traumatize the infant or aggravate existing birth injuries. To encour- 
age deep breathing or crying the skin may be rubbed, the soles of the 
feet thumped, or ether dropped on the skin. This may be repeated from 
time to time as needed, but overstimulation should be avoided because 
it is fatiguing. This is particularly true of premature infants and weak- 
lings. Furthermore, it should be remembered that, during crying, res- 
pirations are decreased so that stimulation to the point of erying may 
result in better oxygenation than when crying is brought about. Other 
stimulants such as ammonia and caffiene-sodium-benzoate, % to 1% 
grains, may be of value as well as metrazol and alpha-lobeline, which 
experimentally and clinically seems to be a central respiratory stimu- 
lant. However, one of the most practical methods available is the use 
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of carbon dioxide gas, a direct stimulant to the respiratory center.* It 
is administered with oxygen, intranasally, by mask or tent. The intro- 
duction on the market of tanks containing mixtures of these gases has 
made it possible to use less expensive, simpler equipment or expensive, 
more complicated apparatus for administration purposes. The usual 
mixture is 5 per cent carbon dioxide and 95 per cent oxygen although 
those containing stronger carbon dioxide mixtures are available. Carbon 
dioxide stimulation is probably one of the causes for the suecess of the 
old-fashioned method of mouth-to-mouth breathing, which has largely 
been discarded because of the danger of rupturing the lung alveoli. 
In the presence of an emergency such a procedure may be used, but care 
should be taken to keep the pressure low. To obviate the possibility of 
rupturing the lungs McKenzie’ has devised a mask whieh controls the 
pressure in mouth-to-mouth insufflation. When it is impractical to carry 
gas tanks, use of this less cumbersome apparatus is recommended. 

The primary need in this anoxemie form of cyanosis is oxygen, and, 
while respiration may be stimulated by carbon dioxide, the use of oxy- 
gen alone is very satisfactory and often sufficient. 

When the underlying cause of cyanosis can be determined, greater 
success in treatment may be achieved. _ In the ease of obstruction to the 
upper respiratory tract, surgical treatment of cysts at the base of the 
tongue or laryngeal bands and x-ray treatment of an enlarged thymus 
gland may be indicated. Atelectasis is treated by stimulating breathing 
and supplying oxygen. This should be continued for several days re- 
gardless of the presence of cyanosis and where possible roentgenologic 
examination may be of value in determining the completeness of pul- 
monary ventilation. The treatment of pneumonia is primarily and es- 
sentially that of atelectasis. Continuous administration of oxygen or 
oxygen and earbon dioxide preferably by the use of a tent is desirable. 
Serum treatment may be of value, but some of the emperical remedies 
so commonly used seem not to be indicated. Pneumonia plasters and 
other counterirritants are better omitted because their value is question- 
able and they necessitate frequent handling which is too fatiguing. 


Much can be done to prevent the occurrence of cyanosis by improve- 
ment of obstetric technic especially in regard to the management of pro- 
tracted labors, the reduction of the incidence of premature labors, and 
greater care in the use of the various analgesics and anesthetics. After 
birth prompt and thorough toilet of the air passages is the most impor- 
tant prophylactic measure. The routine use of carbon dioxide and oxy- 
gen for a few minutes every hour during the first few days is an ad- 
mirable way to reduce the incidence of atelectasis and pneumonia. Long- 
continued use of this gas in eases of atelectasis would probably prevent 
the development of pneumonia. In institutions such measures are recom- 
mended when it is feasible from a practical standpoint. 
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VOMITING 


Everyone is familiar with the simple and common form of vomiting 
known as regurgitation. Due to ejection of swallowed air or overfilling 
of the stomach, it either disappears spontaneously or in response to such 
simple measures as holding the baby over the shoulder and patting him 
on the back after nursing, shortening the time at the breast, and length- 
ening the feeding intervals. However, the very fact that vomiting at this 
period of life is so common and relatively harmless serves as a distinct 
disadvantage in delaying recognition of the severe forms until the con- 
dition of the infant is grave. The habit of erroneously attributing vom- 
iting to some inherent quality of the food and the subsequent futile fren- 
zied search for a ‘‘food that will agree’’ only causes further procrastina- 
tion and is responsible, undoubtedly, for the unnecessary deaths of many 
infants. It is, therefore, most important to determine early whether 
the simple or serious types of vomiting are present. 

Diagnosis.—It is usually possible to determine the severity of vom- 
iting simply and effectively without the use of complicated methods or 
skilled technic. Certain data must be obtained in regard to: 

1. Vomiting 

2. Weight 

3. Excreta 

4. Condition of the patient. 

Forceful or projectile vomiting of considerable amounts when of fre- 
quent rather than rare occurrence and especially appearing an hour or 
more after feeding indicates that the disorder is of a serious nature. 
Likewise the absence of bile or the presence of feces in the vomitus is 
a valuable diagnostic and prognostic sign. 

If the initial weight loss is within normal limits (4 to 6 ounces) and 
reaches its peak on the third or possibly the fourth day and if the daily 
weight gain is adequate or excessive, one may be reasonably sure that 
the vomiting is of the mild variety. In case of doubt weighing before and 
after each feeding will determine whether or not vomiting is due to over- 
filling of the stomach. When one of the severe forms of vomiting is 
present, there will be a continued daily weight loss and evidence of over- 
eating will be absent. 

Brownish yellow or yellow stools of normal size and consistency con- 
taining frequent curds indicate that the infant is obtaining and di- 
gesting a considerable amount of food and is, therefore, probably not 
suffering greatly as the result of vomiting. The passage at infrequent 
intervals of small green viscid and shiny stools, in which curds are ab- 
sent and there is little or no evidence that milk has been ingested, the so- 
ealled ‘‘hunger stool,’’ indicates that the vomiting is of a more serious 
nature. In such instances there is passed at infrequent intervals small 
quantities of dark colored concentrated urine containing acetone and 
diacetic acid. 
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Examination of the naked patient will reveal a great deal. When 
vomiting is of the mild form, the infant will appear normal in respect 
to activity, pinkness of the skin, and tissue turgor, and fever, if present, 
will not be high. With the serious form the skin will be dry, hot, of 
a grayish hue, and the tissue turgor will be poor. Other manifestations 
of loss of body fluids are high fever, somnolence, deep sighing respira- 
tions of the ‘‘air-hunger’’ type, and sunken eyes, and fontanel. 

Following the decision that some severe gastrointestinal disorder is 
present, either an immediate attempt should be made to ascertain the 
site and nature of it, or the patient should be referred without delay 
to a competent consultant. Since practically all of these disorders are 
of obstructive origin, they may be devided into two groups, functional 
and organic. 

The functional group is caused by an obscure disturbance of the 
autonomic nervous system resulting in multiple or occasionally single 
spasms of the gastrointestinal musculature. The least serious of these 
is eardiospasm, which usually is so mild and evanescent that it is not 
recognized. It is characterized by forceful vomiting at the beginning 
of nursing and is noticed from birth on. The vomitus does not contain 
eurds or hydrochloric acid. In the severe forms the usual signs of 
starvation appear. While unnecessary, roentgenologic examination re- 
veals a constriction at the cardia and great delay of the opaque meal 
at this point, 

Pylorospasm, usually associated with spasms in the intestinal tract, 
gastroenterospasm, is characterized by the early appearance of projectile 
vomiting, the absence of bile in the vomitus, constipation, oliguria, pro- 
gressive inanition, and dehydration. The hyperirritability of these in- 
fants may be aggravated by the development of alkalosis and tetany, 
and, when convulsions appear, the condition may be confused with intra- 
eranial injury. Upon inspection of the abdomen visible peristaltic 
waves may be seen passing from left to right, but they are usually not 
as marked as in pyloric stenosis. The early appearance of symptoms 
and the presence of hypertonia and colicky manifestations are always 
suggestive of pylorospasm, but a favorable response to medical treatment 
is the best way to confirm the diagnosis. The response consists of 
diminution of the severity and frequency of vomiting, gain of weight, 
increase in the size of the stools which tend to become yellow, and dis- 
appearance of the signs of acute loss of body fluids. However, when the 
response is not apparent or the infant continues to lose ground, the trial 
should not be carried on for more than a week because further delay 
may jeopardize the life of the baby. 

The uncommon forms of vomiting due to organic obstruction require 
surgical treatment. When an organic obstruction is present, a prompt 
diagnosis is all the more urgent if any success at all is to be expected in 
earing for the few disorders amenable to treatment. In trying to de- 
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termine the nature and site of the trouble, the first thing is to decide 
whether or not the obstruction is complete. Absence of lanugo in the 
meconium and lack of evidence of the products of milk digestion in the 
later stools indicate atresia. Roentgenograms are of value also in de- 
termining the completeness of the obstruction, but they are not ab- 
solutely necessary. The next procedure, localization of the lesion, is not 
always easy. When the obstruction is complete, the absence of curds 
or gastric juice locates the lesion above the cardia, while absence of bile 
in vomitus which is known to have entered the stomach indicates an 
obstruction above ampulla of Vater. When the feces contain no bile, 
the lesion is below the ampulla. In the presence of incomplete obstruc- 
tion these signs are not as reliable. 


Fullness and visible peristalsis in the upper half of the abdomen point 
to an obstruction in or above the duodenum, while distention of the en- 
tire abdomen suggests obstruction farther down in the small or large 
bowel. In these cases roentgenograms are of decided value. Atresias 
are rarely operable, and particularly is this true of atresia of the esopha- 
gus, which in 75 per cent of the cases is accompanied by a communica- 
tion between the esophagus and trachea usually below the point of ob- 
struction. The vomitus is foamy and contains neither curds nor hy- 
drochlorie acid. When this occurs, air will be found in roentgenograms 
of the stomach (Fig. 2). Gastrostomy for atresia of the esophagus is 
not indicated because death from aspiration pneumonia is the. rule 
whether an esophagotracheal fistula is present or not. Atresias of the 
intestines are multiple in 15 per cent of the cases, but even when single, 
operative treatment has been rarely successful,*? except when the lesion 
is located in the anus or rectum. Partial obstruction, as from congen- 
ital peritoneal bands or kinks, are more amenable to treatment but are 
rarely diagnosed until too late. Infants with obstruction from trans- 
duodenal bands, fortunately, are brought to operation more frequently 
because the condition is misdiagnosed hypertrophic pyloric stenosis. 


Congenital hypertrophic stenosis is one of the commonest forms of 
organic obstruction. It has many symptoms in common with pyloro- 
spasm, such as projectile vomiting, loss of weight, and the associated 
symptoms of dehydration, scanty stools of the hunger type, and visible 
peristalsis. It may be differentiated from pylorospasm by the greater 
severity of the symptoms, its gradual appearance two or three weeks 
after birth, the presence usually of a palpable tumor mass in the right 
hypochondrium, the failure to respond to medical treatment, and the 
obvious lack of signs of hypertonia in the infant. Roentgenograms will 
reveal marked delay in the passage of the opaque meal through the 
pylorus. However, they are not entirely necessary. The groups of in- 
fants with congenital pyloric stenosis suffer greatly at the hands of at- 
tendants who persist in procrastinating until inanition becomes grave. 
Early diagnosis and prompt treatment are imperative if the lives of 
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these infants are to be saved. The ultimate outcome is so eminently 
satisfactory that no effort should be spared in giving them every diag- 
nostie and therapeutic advantage possible. 

Treatment.—The treatment of vomiting disorders of the newborn is 
based upon the simple expedient of maintaining body fluids and cor- 
recting the cause. The former is carried out by the use of retention 
enemas of water or a 5 per cent solution of glucose, the use of 10 per 
cent sucrose by mouth when small amounts of water can be taken orally, 














Fig. 2.—Atresia of the esophagus. Air in aoe stomach denotes a tracheoesophageal 
fistula. 


and either hypodermoclysis or intraperitoneal injections of saline, Hart- 
mann’s solution, or 3 per cent glucose. Transfusion is a further valuable 
adjunct. 

Treatment of cardiospasm is easy and effective. It consists of catheter 
feedings, and usually a few such treatments suffice. In the case of py- 
lorospasms it is necessary to administer antispasmodics one-half hour 
before feedings. In mild cases phenobarbital in 44 grain doses may be 
sufficient to relieve spasm. Occasionally larger doses may be used, but, 
unless gavage is resorted to, the infant often will be too drowsy to 
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swallow. Atropine sulphate is the drug of choice. It is administered 
either orally or hypodermically in doses of 4599 grain or more suf- 
ficient to cause definite flushing of the skin and dilatation of the pupils. 
Gastric lavage to remove bothersome mucus followed by gavage are ad- 
mirable adjuncts but require constant skilled attendance. In some cases 
thick cereal feedings are advisable. Response to treatment should be 
gradual but definite, and, when it occurs, recovery can be promised in 
six weeks to three months. Sequelae need not be expected. When there 
is no response to medical treatment in a week, the disorder is probably 
pylorie stenosis and operation is indicated. The Fredet-Rammstedt py- 
loromyotomy is the most simple and satisfactory one devised. Its suc- 
cess depends entirely upon the skill and experience of the operator® and 
upon close attention to many details. These consist of maintenance of 
body fluids preoperatively and postoperatively, maintenance of body 
heat during operation, thorough asepsis and hemostasis, and above all, 
gentleness. Such requirements cannot be fulfilled by the inexperienced 
or occasional operator. The remark of Barrington-Ward in respect to 
the surgical treatment of infants is most appropriate:*® ‘‘The adult 
may be safely treated as a child, but the converse can lead to disaster.’’ 
It might be said of all these severe forms of vomiting that their manage- 
ment by the general practitioner rests upon his ability and the proximity 
of good pediatric and surgical assistance. 


HEMORRHAGE 


Hemorrhage during the early days of life is fairly common. The 
tendency for the clotting and bleeding times of the neonatal blood to 
become prolonged during the first four days, trauma, and sepsis are 
probably the most important causative factors. Relatively infrequent 
is hemorrhagic disease of the newborn characterized by nearly uncon- 
trollable oozing from the umbilical stump or gastrointestinal tract. The 
latter is recognized by the vomiting of red blood or ecoffee-ground ma- 
terial or the passage of tarry or blood-tinged stools. More common, how- 
ever, is intracranial hemorrhage primarily due to birth trauma, regard- 
less of the nature of the labor. While usually occurring in difficult la- 
bors that are often terminated operatively, it may follow normal or 
precipitous labors or even cesarean section. Routine autopsies on in- 
fants dying shortly after birth have revealed the presence of intracranial 
hemorrhage in as high as 50 per cent, and undoubtedly, because the 
symptoms are obscure, it occurs unrecognized in many who live. 


Diagnosis —The diagnosis of intracranial hemorrhage of the newborn 
is based upon the symptoms of increased intracranial pressure, and, 
therefore, its degree governs the severity or definiteness of the symp- 
toms. Minor hemorrhages, the ones that respond best to treatment, are 
the most difficult to detect. Sommnolence is the rule although some in- 
fants are hyperirritable. In these the distressed or cephalic ery may 














372 THE JOURNAL OF PEDIATRICS 


be heard during sleep. Other signs are nystagmus, transient palsies of 
the eye muscles, and minor cyanotic attacks. The two most important 
but often unrecognized symptoms are continued intermittent protrusion 
of the tongue (Foote’s sign) and refusal to nurse—the so-called ‘‘breast 
shy’’ infant. Beeause of bulbar involvement, there is persistent difficulty 
in making the ‘‘breast shy’’ infant nurse. This sign must not be con- 
founded with occasional difficulties in getting the infant to nurse. In the 
severe forms cyanotic attacks are more common, and there may be 
twitching of the facial muscles, increased muscle tone, rigidity, chorei- 
form movements or athetosis, and even convulsions, as well as bulging 
of the anterior fontanel. One sign that I have not seen recorded seems 
to be present when hemorrhage is severe, whether it is in the cranial 
eavity or elsewhere: a rather characteristic facial sallowness accom- 
panied by a peculiar set appearance of the lips and protrusion of the 
mandible is apparent. When this sign is present, the prognosis is poor. 

When neurologic signs and symptoms are present, it is of prognostic 
importance to try to determine the severity of the hemorrhage and to 
differentiate between this condition and transitory hyperemia and edema 
of the brain. If followed from birth the Moro embrace reflex, or grasp- 
ing and groping reflex, may be of value in making the distinction. It 
is elicited by forcibly striking the table upon which tle baby lies, by 
suddenly lowering the infant a short distance, or by startling him with 
a loud noise. Normally the arms are thrown out impulsively but more 
or less equally after which they are brought toward each other in a 
jerky, convulsive manner. The hands are fanned out at first and then 
clenched tightly. Asymmetry of response usually points to peripheral 
injury of the affected side: fractured clavicle or arm, dislocation, epiphy- 
seal separation, or birth palsy of the arm. Absence of the reflex on both 
sides indicates intracranial pathology. When transient hyperemia is 
present, the reflex is absent at birth but appears on the second or third 
day. The prognosis for these infants is good. When the reflex is pres- 
ent at birth, disappears after a few hours, and returns on the sixth or 
seventh day, hemorrhage is the most likely diagnosis..1 Under such 
circumstances the prognosis should be guarded. The conventional re- 
flexes at this period are hard to elicit, and the responses are variable; 
but, when they are consistently exaggerated, hemorrhage is very likely 
present. When intermittent cyanosis occurs, the attention of the ob- 
server may be directed toward this condition. However, its presence 
should provoke a most careful search for neurologic signs of increased 
intracranial pressure in order that proper treatment may be instituted. 

Treatment.—The prophylaxis of hemorrhage is a most important 
feature and, if properly carried out, should result in a decrease of 
neonatal morbidity and mortality rates. A high protein and vitamin D 
diet in the last months of pregnancy is of value in reducing the in- 
cidence of hemorrhagic disease in the newborn. Rigid asepsis during 
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delivery and in caring for the infant will decrease the number of hem- 
orrhages due to sepsis. Improved technic in the management of labor 
will be a potent factor in reducing the number of cases of intracranial 
hemorrhage. Routine intramuscular injections of 1 ounce of whole un- 
citrated blood shortly after birth are recommended as a means of re- 
ducing the incidence of hemorrhage.’* Since this is one of the most 
important remedial agents in the presence of hemorrhage, its use as a 
preventive is both sound and logical. My experience with this pro- 
cedure during the past four years has been most gratifying. If it is not 
used routinely, and there is no good reason not to, it should be used in 
all eases of protracted or rapid labors, operative deliveries, and in pre- 
mature labors. Of course, it must be recognized that it is of little or no 
value in cases of massive intracranial hemorrhage. The blood injection, 
which is made between the shoulder blades, requires no additional arma- 
mentarium and, therefore, is applicable to practice in the home. When 
the reason for its use is explained satisfactorily to the parents, they wel- 
come its use. The oral administration of a 3 per cent gelatin solution 
during the first few days of life is another way to prevent potential 
hemorrhagic disease of the newborn."® 


The active treatment of hemorrhage consists in increasing the coagu- 
lation and bleeding times of the neonatal blood by daily injections of 
whole adult blood as described above or of half the amount of human 
serum. These injections should be repeated for two or three days, or 
until bleeding stops. This procedure is to be preferred to the use of 
stock hemostaties or horse serum. The patient should be kept very quiet. 

In the treatment of intracranial hemorrhage it is not necessary to dif- 
ferentiate between transitory hyperemia and hemorrhage, for in the case 
of doubt blood should be injected. The patient must be kept as quiet 
as possible, and unnecessary handling should be avoided. When the 
intracranial pressure is greatly increased, it may be relieved by spinal 
or cisternal puncture, and occasionally operative intervention may be 
indicated. Cyanosis should be treated by administering oxygen or car- 
bon dioxide and oxygen, but under no circumstance should measures be 
instituted to keep the infant overactive or crying. Elevation of the head 
seems desirable. If excessive irritability is present or convulsions oc- 
cur, sedation with phenobarbital or bromides is justifiable. 


INFECTIONS 


Susceptibility to pyogenic infections is a well-known characteristic of 
the newborn. Efforts to prevent the occurrence of these infections have 
led to the adoption of strict isolation rules in nurseries, some of the most 
important of which are prohibiting attendants with infections from car- 
ing for newborn infants, prompt removal of infants with infections from 
nurseries, and refusal to permit children to visit maternity patients or 
to allow adults to do so during nursing hours. In spite of such pro- 
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tective measures, infections occur, and of these the most bothersome is 
pemphigus neonatorum or impetigo contagiosa neonatorum. This latter 
skin disease is usually caused by the staphylococcus, but occasionally 
the streptococeus is the offender; when this is the ease, the prognosis is 
poor. Seemingly pemphigus is most prevalent at times when impetigin- 
ous lesions are common among school children. The disease is charac- 
terized by the appearance of pus-filled blebs which are situated on a 
red base and spread rapidly over the body surfaces. Its appearance in 
a nursery is followed usually by an epidemic among the newborns, and 
once it has developed, it is most difficult to eradicate. Numerous prophy- 
lactie methods have been tried, but so far the following one has been 
found most satisfactory :** After the initial soap and water or oil bath 
the body is vigorously anointed with a 5 per cent ammoniated mercury 
ointment. Subsequent care consists of daily sterile cottonseed oil rubs, 
with especial attention to the buttocks, and applications of 2.5 per cent 
ammoniated mereury on the third and fifth days. When the disease ap- 
pears, the infant should be removed from the nursery at once and each 
lesion painted with collodion. Since the blebs appear most often at 
points where friction from clothing occurs, e.g., neck, wrists, groins 
and buttocks, clothes should be nonirritating, and overbundling should 
be prohibited. The abdominal binder, which is usually wet, has been 
found to be an offender in this respect. It should be dispensed with as 
soon as the cord stump has healed. 

Since the practice of wiping out the baby’s mouth daily has been 
done away with largely, there has been a marked reduction of the in- 
eidence of thrush or ‘‘white mouth.’’ This fungus infection, however, 
is fairly common yet and is not as innocuous as ordinarily supposed to 
be. When it appears, the mouth and tongue should be painted with a 
2 per cent aqueous solution of gentian violet."* From one to three daily 
applications usually result in a prompt cure, but careful inspection of 
the mouth for recurrence is necessary for several weeks. 


SUMMARY 


Suecess in reducing neonatal morbidity and mortality rates is de- 
pendent to a large extent upon the efforts of the general practitioner, 
who, after all, delivers most of the nation’s babies. His most important 
part is to differentiate at once between mild and severe neonatal dis- 
orders so that the infant may receive the benefit of early diagnosis and 
treatment either by him or some capable consultant. At no other time 
of life is procrastination so dangerous. There is need, therefore, for a 
more thorough understanding of the peculiarities of the newborn and the 
development of simple diagnostic and therapeutic methods applicable 
to practice in the home or less well-equipped hospital. Measures of 
this nature have been discussed in respect to some of the common disor- 
ders of the newborn causing such symptoms as cyanosis, vomiting, and 
hemorrhage. 
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TRANSIENT LOCALIZED CYANOSIS OF THE NEWBORN 


L. Howarp Smirn, M.D. 
PORTLAND, ORE. 


YANOSIS is one of the most common abnormal signs in the new- 

born. The commoner causes of such neonatal cyanosis are me- 
chanical blocking of air passages and injuries of the central nervous 
system. Persistent cyanosis is usually indicative of a congenital anomaly 
of the heart. 

Localized cyanotic areas appearing on the body of the newborn are 
usually the result of pressure or constriction of a part during difficult 
or prolonged labor and are accompanied by a marked caput succedaneum. 
Such areas may appear over the skull, face, shoulder, or buttocks, de- 
pending on the presenting part during labor. An arm or leg may show 
cyanosis when it is prolapsed at the time of birth. 

Localized cyanosis without pressure or constriction and without edema 
is extremely rare. Sahler' in 1927 reported a case in which ten minutes 
after birth cyanosis was confined to the face and neck. Ten hours later 
fluoroscopic examination showed a distinet widening of the shadows of 
the great vessels in the mediastinum during inspiration and expiration. 
The cyanosis and the increased shadows gradually diminished and en- 
tirely disappeared on the third day. He explained the localized cyanosis 
on the basis of an obstruction, to the superior vena cava, possibly by an 
unusually large projecting tuberculum intervenosum (loweri) or by an 
abnormal filling of the right auricle of the heart. 

Two years later, in 1929, Sahler? reported six cases of transient cy- 
anosis in newborn infants. In one case the cyanosis was generalized 
without asphyxia or demonstrable cardiac abnormality, and in five cases 
the cyanosis was confined to the face. In these, as in the first case re- 
ported, fluoroscopic examination revealed a broad shadow in the region 
of the right auricle, which was assumed to be evidence of some obstruc- 
tion in the superior vena cava. Both the abnormal shadow and the 
eyanosis disappeared within a few days. 

Anderodias and Mahon* in 1932 reported the case of a newborn 
(weighing 3,000 gm.) in whom after normal delivery at term, there was 
intense and diffuse cyanosis of the head and neck with numerous sub- 
cutaneous and subconjunctival hemorrhages. After three days the 
eyanosis gradually disappeared. 

The present report concerns three cases of transient localized cyanosis 
of the newborn observed during the past year. In two cases the cyanosis 
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was limited to the face. In one the cyanosis was confined to the head, 
neck, arms, and upper thorax. 


CasE 1.—Baby boy, the third child of a healthy mother. The Kahn and Kolmer 
reactions of mother’s blood and cord blood were both negative. The first and the 
second child were both living and well. These first babies had cyanosis of the face 
similar to the patient (according to the mother’s statement) which disappeared 
within one week after birth. 

The present baby was born spontaneously at term after a vertex presentation. 
The infant was well developed, cried, and breathed spontaneously after birth, but 
cyanosis of the face (bluish purple) was so marked that the attending physician 
immediately administered oxygen ard carbon dioxide (6 per cent) mixture. This in- 
halation was without effect on the cyanosis of the face. Crying increased the 

















Fig. 1.—Case 2. Patient three days old (vertex presentation, spontaneous 
delivery), showing localized cyanosis of the face only, without asphyxia. Definite 
line of demarcation between cyanotic area and normal skin. Cyanosis completely 
disappeared by the fifth day of life. 


cyanosis. It was then discovered that the rest of the infant’s body (neck, arms, 
trunk, and legs) was perfectly normal in color—the pinkish red of the newborn. 
Breathing and heart sounds were normal. 

The striking feature of the cyanosis was not only that it was confined to the face 
but also that there was a definite line of demarcation between the cyanotic area 
and the normal colored skin. The infant had the appearance of wearing a bluish 
mask. The cyanosis extended into the scalp occupying the anterior half of the head. 
On the second day of life, when the infant was quietly sleeping, the face looked bluish 
and the line of demarcation was still clear-cut. The upper lip was extremely 
cyanotic. The administration of oxygen had no effect on the cyanotic area. Each 
day after birth the cyanosis became less noticeable until after seven days none was 
seen even on crying. 


Cass 2.—Baby boy, the fourth child of a healthy mother. Both the Kahn and 
Kolmer reactions of mother’s blood and cord blood were negative. All the children 
were living and well. The first and the second child showed no cyanosis. The third 
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baby showed cyanosis of the face (according to the mother’s account), which 
lasted for three days and then disappeared. 

The present baby was born spontaneously at term after vertex presentations, 
L.O.A. The infant was well developed, cried, and breathed spontaneously after 
birth, but, as in Case 1, the cyanosis of the face was so marked that oxygen and 
carbon dioxide mixture was administered immediately without effect on the cyanosis 
of the face. Crying increased the cyanosis. The rest of the infant’s body was 
normal in color. As in Case 1, there was a definite line of demarcation between the 
cyanotic area and normal skin (Fig. 1). By the end of the fourth day of life 
the cyanosis was almost gone except when the infant cried. When the infant was 
five days old, no cyanosis could be seen. Other than the cyanosis of the face the 
infant was apparently normal. Fluoroscopic examination of the chest twenty-five 
days after birth demonstrated normal heart and mediastinal shadows. 

Casz 3.—Baby boy, a third child. The first two children are living and well with 
no history of cyanosis after birth. 

The baby was born spontaneously at term after vertex presentation. The in- 
fant was well developed, cried, and breathed spontaneously after birth, but markea 
cyanosis of the head, neck, arms, and upper third of the chest was noticed. The 
cyanosis increased upward so that the face appeared deeper blue than the chest, and 
the top of the head still deeper blue. By the third day the cyanosis was scarcely 
noticeable except when the infant cried. On the fifth day of life, no cyanosis could 
be detected. 

At six weeks of age the infant appeared entirely normal with no cyanosis. Heart 
sounds were clear. Fluoroscopic examination of the chest showed normal heart 
and mediastinal shadows. 


COMMENT 


In Cases 1 and 2, with the cyanosis definitely limited to the face and 
anterior scalp area, the question might arise as to whether these were 
not cases of caput suecedaneum seen in face presentation. Although 
there was a definite line of demarcation between normal colored skin and 
the cyanotic area, there was no difference in texture of the skin, no 
induration, no edema. The line of demarcation could not be detected 
by palpation. Furthermore, these two infants were born in the hospital 
and had repeated preliminary examinations which determined the pres- 
entation in each case as vertex and not face. 

The cyanosis in each of the three cases reported was undoubtedly 
the result of stasis or interference with the free venous flow from the 
area involved. In the third case, in which the area involved is drained 
by the superior vena cava, some temporary pressure or partial occlusion 
of the superior vena cava might reasonably account for the cyanosis. In 
fact this ease would more easily fall in with the hypothesis of Sahler 
than his own eases in which the cyanosis covered such a limited area. 


It is doubtful if widening of the shadow in the region of the right 
auricle, as seen by fluoroscopic or x-ray examination in the newborn, 
eould be used as sufficient evidence of obstruction to the superior vena 
eava when so many newborn infants without such cyanosis have widen- 
ing of the shadow in the region of the great vessels in the mediastinum. 
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DeBuys and Samuel‘ pointed out after a careful study of shadows in 
the thorax of the newborn: ‘‘Heart shadows vary as to shape, size, 
and position. These variations occur with no relation to size of the 
infant. These variations in the shadow of the heart and the thymus 
ean exist without clinical manifestations of disease.’’ 

In Cases 1 and 2 the cyanotic area is drained by the facial veins, 
the vena facialis communis with its two main branches, vena facialis 
anterior and vena facialis posterior. However, temporary or partial 
obstruction of the common facial vein would not account for the ears’ 
escaping the cyanosis, as the venae auriculares anteriores drain into 
the vena temporales superficiales, which in turn empty into the vena 
facialis posterior. Nor would temporary obstruction of the facial veins 
furnish such a definite line of demarcation. It would seem reasonable 
to conclude that some type of vasomotor disturbance of the veins was 
responsible for the temporary venous dilatation and resulting stasis. 
Whether these veins are supplied with vasomotor nerves is not definitely 
known. However, Wright® states, ‘‘There seems to be little doubt that 
the veins are innervated and their caliber regulated in the same way 
as the arterioles.’’ 


SUMMARY 


Three cases of transient localized cyanosis appearing in the newborn 
are reported. 

In two cases without asphyxia the face and anterior scalp only were 
eyanosed. 

In one case the head, neck, arms, and upper thorax were involved, 
also without asphyxia. 

In all three, the cyanosis cleared within five days without interference 
with the infants’ normal progress. 

The cyanosis in each case is undoubtedly the result of interference 
with free venous drainage of the involved area. 

As to the nature of the partial or temporary venous obstruction or 
stasis, no explanation is given, other than to suggest the possibility of 
vasomotor disturbance of the veins. 
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PSYCHOLOGIC PROBLEMS IN THE ADOLESCENT 


Bert I. Beverty, M.D. 
Cuicaco, ILL. 


DOLESCENCE is a period of growth characterized by rapid changes 
in development. It begins at puberty and is the period of adjust- 
ment of the individual to society. In order to understand the behavior 
of boys and girls of this age, it is necessary to appreciate the changes 
taking place in their minds and the nature of their problems. It is the 
purpose of this paper to discuss some of these problems and to indicate 
the relationship of the severity and complexity of the problems to early 
training and some of the resulting behavior problems commonly met at 
this age. 

Behavior at any age is influenced by the mental capacity and level of 
development of the individual. The norms of society are general rules, 
and understanding them requires abstract reasoning. There is sufficient 
mental development to do abstract reasoning at about twelve years of 
age, on the average. This level of mental development and its impor- 
tance is illustrated by the Stanford-Binet intelligence tests. In this 
seale a test for twelve-year-olds includes, ‘‘ What is pity, revenge, charity, 
envy, justice?’’ These words are recognized as common terms which 
adults consider simple and easily comprehensible. They are also recog- 
nized as abstract terms which characterize the norms of society. Until 
the child has a mental development of twelve years of age, he cannot ~ 
understand their meaning and cannot be expected to meet the demands 
of society. The importance of this factor is recognized in considering 
the adolescent problems of the subnormal children who never develop 
sufficient intelligence to do abstract reasoning. They are expected to 
meet standards which they do not understand. As a result they become 
seared and resentful and often develop behavior problems difficult to 
manage. 

The second prerequisite to adjustment to society characterizes puberty, 
namely the marked exaggeration of sex impulses and the development 
of sex attraction. When boys become interested in girls, and vice versa, 
they are truly interested for the first time in their lives in the impres- 
sions they make upon others. They see themselves as others see them. 
They become acutely concerned about their appearance, speech, responsi- 
bility, and general behavior. Within a short time they are overwhelmed 
by countless rules and regulations of society. The marked physiologic 
changes and numerous feelings from within, complicated by the con- 
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flicting, complex restrictions from without, give rise to many problems 
which must be solved if a satisfactory adjustment is to be made. What 
are these problems? 


As stated above, puberty is characterized first of all by marked ex- 
aggeration of sex impulses. Responsibility for sex behavior is one of 
the most important social problems. How the adolescent meets this 
difficult situation and makes an adjustment depends in no small part 
upon his previous training and the kind of information he has received. 
The pediatrician has an excellent opportunity of observing the methods 
and kinds of sex information usually given. Boys and girls receive in- 
formation from three general sources. 


A baby a few months old comes to the office for examination, His 
clothes are removed. He is now old enough to grasp objects. He gets 
his hands below the umbilicus and may grasp the genitals. The mother 
is embarrassed, jerks his hand away, possibly slaps it, may shake her 
finger at him and say, ‘‘ Naughty, naughty.’’ This procedure takes place 
every time he is undressed or changed—eight to ten times per day. Long 
before he has developed sufficient intelligence to understand or enough 
information to comprehend, he is seared about something; he knows not 
what. This is the first thing which makes his mother angry with him. 
He is now a little older. He is taught that it is bad and dirty to touch 
certain regions of the body. He is now three years old. He has a 
normal curiosity about himself, wonders where babies come from, and 
the difference between boys and girls. He is given to understand that 
these are subjects which are never discussed. As he grows older, he is 
taught that playing with himself is bad, dirty, wrong, and wicked. 
Further, he learns this terrible habit (which all children have more or 
less at some time or other) will ruin his health and make him go erazy. 
He may further learn that certain regions of his body are sacred and 
somehow closely related with his soul. He has now reached adolescence, 
having completed an eleven- or twelve-year lecture course of this kind. 

Some children receive little information from their parents. They 
get information from two other sourees—other children or their imagina- 
tions. The head of a prominent private school told the writer a few days 
ago that she disliked boys who had been in boys’ schools because they 
always knew dirty stories. She would not tolerate dirty (sex) stories. 
There was a serious disturbance in another exclusive private school last 
year because an adolescent boy and girl were heard discussing sex sub- 
jects. They were further shocked when the girl replied to their repri- 
mands, ‘‘Why that is all we talk about.’’ The head floor nurse in a 
children’s hospital pointed out to the superintendent that two boys were 
‘*terrible.’’ She overheard them discussing sex subjects. All of these 
individuals, prominent in children’s work, had not learned that children 
talk about sex matters and especially as they approach adolescence. One 
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of the duties which all older children assume is to instruct the younger 
ones about this subject. Trouble arises because the information is usu- 
ally incorrect. These wrong impressions often give rise to fears and 
complicate the general problem. 

An eighteen-year-old high school graduate came for help some time 
ago because of difficulties in a government camp. He complained that 
he could not tolerate the talk of the others. The chief topie of discus- 
sion was sex. Inquiry as to why the subject was so repulsive to him 
revealed that his knowledge of it was based largely on wrong informa- 
tion. He thought sex relations took place and babies were born through 
the rectum. This made the whole subject very distasteful. He was given 
information on physiology. He telephoned a couple of weeks later that 
he was adjusting much more easily and that the information he had re- 
ceived changed his whole attitude. When this boy was asked from whom 
he got the information, he replied, ‘‘No one. I just imagined it.’’ This is 
not an unusual or infrequent finding. If boys and girls receive no 
information, their interest and curiosity compels them to look to their 
imaginations for answers to their questions. 

Boys and girls come to adolescence with the above kinds of informa- 
tion. They reach that period when sex impulses are the strongest of any 
time in life. But those normal feelings, physiologic in character, and 
instinctive in nature are something bad, dirty, wicked! Is there any 
mental conflict more distressing? The situation is made more difficult 
as they come to realize that marriage and the greatest things in life 
are based on that which they have been educated to think is so bad. 

There is no question as to whether or not sex information should be 
given. All children get it. The problem is this: What information 
should be given and by whom? There is not time to discuss all angles 
of this important question. One can rather dogmatically state that 
it cannot be given by most parents unless they are carefully supervised. 
Fears can arise from information improperly given. A year or so ago 
an eight-year-old girl was brought for examination, having all the charae- 
teristics of a compulsion neurosis. The origin of her difficulties was 
fears based on sex information given by a mother who specialized in 
psychology in college. This intelligent, conscientious, and educated 
mother had only confused the situation and given the girl wrong im- 
pressions. On the other hand, I do not believe there is any danger in 
telling children the truth about any subject in the world, and sex in- 
formation is no exception. It goes without saying that proper technic 
should be used in explaining the subject. It would seem that it is a 
subject which can best be managed by the pediatrician who sees the 
child from birth and enjoys the respect and confidence of the parents. 
His instruction should begin with the mother who is disturbed by the 
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infant’s handling himself and should be continued as the child grows 
older, as his curiosity develops, and as questions and problems arise. 

There is another important factor to be considered in this connec- 
tion. Parents who scare their children, prevaricate to them, or avoid dis- 
cussing subjects of this kind lose the child’s confidence. A short time ago 
a high school boy came for advice because of the fear that he had con- 
tracted syphilis or gonorrhea. His first concern was securing a pledge 
that his parents would not be told. Of all the people in the world his 
father was the last person from whom he would seek advice. He was 
afraid to go to him. His parents had given him little information ex- 
cept fears, little advice except criticism. As a result of their attitude, 
especially on sex matters, the boy’s security in them was destroyed. 
He might have gone to a quack or his friends for advice, and the results 
might have been disastrous. 


A brilliant twelve-and-a-half-year-old boy said to his father, ‘‘ Pop, 
you know, I am grown up. I am going to do as I please, and you or 
nobody else can make me do differently. Now what are you going to 
do about it?’’ He laughed as he made the remark. Back of that super- 
ficial display of humor, however, one could see the determination of 
four million years of his ancestry. Independence is one of the greatest 
essentials in life, especially during these adolescent years. Boys and 
girls are willing to upset heaven and earth to get it. The father’s reply 
to the boy quoted above was, ‘‘You are right. You are grown up. I 
cannot make you do things and have no desire to do so. You are smart 
and able to take full responsibility for yourself.’’ The wisdom of this 
answer may be doubted. This boy could be forced to do some things. 
The father is still stronger than the boy. He could be forced to do a 
few things around home. This force, however, would but arouse strong 
resentment and hatred in the boy’s mind. On the other hand, the 
boy cannot be forced to do or not to do the important things in life. He 
eannot be forced to go through high school or college. He cannot be 
forced to keep from getting into serious difficulties; in fact, the re- 
sentment from foreing may be the deciding factor in his doing the most 
undesired acts. 

Another complication is made in the adjustment of the attitude de- 
scribed above to society. The adolescent feels he is the one individual 
in the world. Society insists that he recognize that he is one of the 
individuals in the world. 

The third and difficult problem in the adolescent mind has to do with 
the relationship to his parents. During this period the individual must 
be weaned. This brings up many problems in emotional development. 
The baby is entirely dependent upon mother and extremely attached to 
her emotionally. His physiologic functions and affection from her make 
up his world. As he grows older, he is expected to give up this in- 
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fantile pleasure and develop interest and emotional outlets by his own 
efforts. These carly attachments remain, however. As a child grows 
older, love for the parent of the opposite sex remains. As puberty is 
approached and sex wishes increase, there is bound to be conflicts of 
feelings which give rise to mental confusion. Concrete evidence of this 
confusion, often brought out by daydreams, is illustrated by the follow- 
ing case: A ten-and-a-half-year-old boy was brought for examination be- 
eause of difficulties in school, restlessness, irritability, inability to get on 
with other boys, and finally because older boys had invited him to in- 
dulge in homosexual activities. He was intelligent and normal in ap- 
pearance. After his confidence was obtained, he freely described his 
daydreams. He first told about his imagining himself an airplane pilot. 
To the question, ‘‘Do you sometimes imagine yourself a baby?’’ he re- 
plied, ‘‘Sure. I imagine I am a little baby wearing long diapers.’’ He 
deseribed further, how he enjoyed the idea that he was sleeping with his 
mother, having his diaper changed, and sometimes nursing her. In his 
daydreams his father was always away at work. To the question as to 
what he daydreamed about when playing with himself, he replied that his 
sex imagery was sometimes toward girls, sometimes toward boys, and 
sometimes toward his mother. Several serious problems in this boy’s 
mind are obvious. He has not been able to give up his infancy. The 
fact that his mother spoiled him probably contributed to the difficulty. 
On the other hand, we see him growing up, approaching adolescence, 
with his sex wishes directed partly toward mother, sometimes toward 
other boys (homosexual) and sometimes toward girls. At the same time 
he is trying to gain his independence from his mother. His inability to 
do so makes him irritable, especially toward her. His confusion makes 
school work difficult. If one adds the changes at adolescence to the 
problems already present, it is not difficult to understand the tremendous 
problems that would arise in his mind. 

The problems of this boy are not unusual. There is sufficient evidence 
to assume that all children have similar conflicts, varying only in degree 
and severity. The child who is kept more dependent and infantile, who 
is most attached to his parents on the one hand and seared on the other, 
has the most difficult problems. By reason of these conflicting problems 
we see boys and girls, within a short time, violently rebel against their 
parents, and it is not difficult to understand the reason. 

All children are convinced they are bad, many are convinced they 
are ‘‘dumb,’’ and many are convinced that their parents do not like 
them before they are five years of age. When asked what is ‘‘bad’’ they 
reply, ‘‘To talk back; not to do as they are told; to lie, fight, steal, be 
dirty, make noise, masturbate.’’ All of these acts should be recognized 
as normal behavior for children. In other words, children are convinced 
behavior which is normal for them is bad, dirty, and wicked. These 
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statements are sometimes challenged although they can easily be verified 
by anyone gaining the confidence of children. The importance is not ap- 
preciated because the young child is not especially concerned about what 
people think of him. To be bad, dirty, and wicked has no especial sig- 
nificance until he becomes aware of himself as others see him at ado- 
leseence. Then feelings of inferiority rapidly develop. The patient 
feels that he is no good and knows that others think he is no good. The 
effect of these impressions on his behavior is obvious. He becomes self- 
conscious and easily embarrassed. He sometimes becomes shut-in and 
evasive. He may try to cover up his feelings of inferiority by becoming 
egocentric in his actions. He is unhappy, scared, and becomes resentful. 

The growing up and adjustment of adolescent boys and girls is made 
difficult or impossible by many other problems. Individual fears and 
resulting complexes from early impressions are common. An intelligent 
high school girl came for consultation because of nervousness, Among 
her problems are daydreams that girls are undressed, being punished and 
apparently enjoying themselves. Such thoughts troubled her, yet she 
could not help thinking about them, and finally decided that the day- 
dreams express her own wishes. What is the origin of such ideas? 
After much discussion about her early childhood she remembered that 
her parents removed her clothes when she was spanked. She recalled 
how the shame of being exposed far outweighed the pain of the punish- 
ment. She recalled further how self-conscious she became when her 
father shamed her when she was naked. We see then these early im- 
pressions led to a fear of and suppression of normal emotional develop- 
ment and became serious problems to her at adolescence. 

A sense of guilt causes much unhappiness in the adolescent and adult 
mind. Usually unconscious and often complicated in nature, this forms 
much of the background for problems. Hatreds toward parents when 
independence is interfered with and toward brothers and sisters in the 
form of jealousy and the feeling of guilt over being ‘‘bad,’’ dirty, and 
wicked play important réles in haunting the conscience of the adolescent 
who has been overwhelmed by the dictates of society. 

Many other problems could be discussed, but the scope and purpose of 
this paper could not include all of them. The importance of physical 
inferiorities and shortcomings should not be forgotten. As is generally 
known, environmental situations within and without the family are im- 
portant. Homosexual experiences are far more important than people 
realize. They will be referred to again. 

Perhaps sufficient examples have been given to demonstrate the nature 
of the conflicts in the mind of the adolescent. Upon the solution of these 
and other problems depends his adjustment to society. The sum of the 
reaction-pattern development in struggling with these problems deter- 
mines his personality. 














386 THE JOURNAL OF PEDIATRICS 


It is obvious that growing up and making an adjustment successfully 
are variable. There are all degrees of success. Those who cannot make 
an adjustment are looked upon as presenting problems. The nature of 
the behavior reaction which determines the character of these problems 
also varies. We will discuss a few of them. 

In general, those who cannot make an adjustment react in one of 
two ways. The first and most serious problem is found in the boy or 
girl who becomes the shut-in, evasive type. Because they make little 
effort, their chance of making an adjustment is not good. The second 
and more encouraging behavior is observed in the rebel. While more 
difficult to manage, this type of patient is making an effort to work 
out an adjustment and may succeed. Violent temper outbreaks charac- 
terize the behavior of these patients. During these tantrums he is un- 
reasonable and has little self-control. He is unable to think clearly and 
often exercises what he knows is poor judgment. The outbreaks are most 
often directed toward the parent of the opposite sex but also toward 
anyone who attempts to use force in making him do things. His in- 
ability to do things stimulates the temper tantrum. 

When the individual cannot adjust himself, various defense reactions 
develop. The most common of these is idealism designed to change so- 
ciety; socialism, communism, and religious fanaticism are common forms. 
Unable to face facts about himself, he takes refuge in the various ‘‘isms.”’ 
It will be remembered that the Red riot in Chicago a couple of years ago 
was led by three high school students. 

School problems are most often brought to our attention. A common 
history is the following from Mrs. H: ‘‘You know, doctor, I can’t 
understand Robert. During grade school he received the highest marks, 
and the teachers told me what a wonderful student he was and what a 
fine man he would make when he grew up. During his first year of 
high school he received passing grades, This year, his second, he has 
lost interest, is failing in his subjects; and neither the teachers, his 
father, nor I can do a thing with him.’’ Further inquiry revealed that 
Robert was a very clean, nice boy who was mother’s pal and never 
eaused her any trouble until about a year and a half ago. He was polite, 
courteous, and respectful. He did not indulge in rough games, This 
history, of course, means two things: he was too attached to his mother 
and too afraid to have a good time—two findings which always lead to 
trouble at adolescence. To go on with the history—the school noticed 
his growing indifference and loss of interest. To them he was lazy and 
becoming insolent. He was criticized and disciplined in various ways. 
This attitude on the part of the school brought resentment, and Robert 
began to stay away from classes and to talk back to his teachers. When 
first examined, this boy was found to be sullen, suspicious, and uncom- 
municative. He hated al! adults, most of all his mother. After gaining 
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his confidence, which took many hours, we found the problems already 
described. He was so confused that it was impossible for him to do 
school work. 


The attitude of many high school officials is difficult to correlate with 
our psychiatric findings in this age group. As already indicated, this 
is a period characterized by emotional confusion. Ability to think is 
decreased. Fears and resentment frequently dominate the mind of the 
adolescent boy or girl. Yet during this period when less should be ex- 
pected, high schools put on the greatest drive for high grades of any 
period of school life—excepting possibly the postgraduate professional 
school, which is for the older adult. In many high schools only honor 
students receive favorable consideration. To be on the honor roll the 
student must memorize thousands of nonessential details. The defense 
usually offered by high schools is that colleges will take only those stu- 
dents having high scholastic attainments. A professor of education in 
a prominent university told the writer a short time ago that there were 
plenty of colleges which would take students with lower high school 
grades and predicted a change in attitude of most colleges regarding 
entrance requirements in the near future. We all hope that prediction 
will come true. 

The adolescent who steals or is truant presents a most interesting 
and important problem. These cases have characteristics which are 
illustrated in the following: J. C., a sixteen-year-old boy, was taken to 
the Juvenile Detention Home by the local police officer as ‘‘a natural 
born criminal.’’ He had committed three robberies in the past six 
months. This boy was of superior intelligence, and the physical exam- 
ination was normal. He was the only child. The parents did not get 
along well, and the boy was used as a football to settle their differences. 
He was spoiled by mother and usually punished by father. He was 
very much attached to mother and afraid and resentful of father. He 
was not allowed to play with other children. He entered school a 
‘*sissy,’’ ridiculed and disliked by other children. This was not espe- 
cially disturbing because he lived near the school, went home immedi- 
ately, and became his mother’s close companion. He got along fairly 
well until he reached high school and adolescence. He then found him- 
self disliked. He became very sensitive and shut-in. He went out for 
the track team, but the others laughed at him, and he quit. He had all 
of the problems already described. Conditions became unbearable. 
After breaking into a neighbor’s house and stealing money, he went out 
in the country and got a job on a farm. After a few weeks he became so 
homesick that he returned and was arrested. This was done three times. 
In committing the burglaries this boy did things which characterize a 
large percentage of the adolescent outbreaks. After taking the money 
he wrote several notes, leaving them about the house. When the owner 
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of the home read them, it was obvious to him that they were written by 
the patient. In other words, this boy did things which would make his 
arrest and punishment certain. He did not use as much intelligence as 
a four-year-old boy in covering up his theft. Furthermore, when he 
became homesick for his mother, he came home knowing he would be 
punished. This lack of judgment and desire for punishment is charac- 
teristic. It should be obvious that placing this boy in an institution 
would do no good. He would become more antisocial and resentful and 
would cause further trouble. 

G. R. was expelled from a prominent school for stealing. In addition 
to making no attempt to eseape detection and, apparently making sure 
he would be punished, he demonstrated a third common characteristic 
of this type of patient in taking articles he did not want. He had 
plenty of money at all times and could buy anything he desired. This 
boy began stealing after having homosexual experiences. As already 
stated, homosexual activities (and perversion as well) are far more 
common than is generally recognized and give rise to many serious 
psychologic maladjustments. The exact relationship of the mental 
problems to the stealing has not been entirely determined. It has been 
suggested that it is an attempt of the patient to focus attention on some- 
thing less serious. 

The treatment of psychologic maladjustments at adolescence is first of 
all prophylactic. When the nature of the problem is understood and the 
method of development observed, it is obvious that their severity can 
be markedly decreased. In order to do this a different attitude toward 
the management and discipline of children will have to be adopted. 
Most fear can be eliminated. Teaching all children that they are dirty, 
bad, and wicked is contraindicated. Sex information, intelligently 
taught is indicated. Allowing children independence and permitting 
them to take on responsibilities from birth is essential. 

Treatment of the more severe problems is best carried out by remov- 
ing the patient from the home, especially from the parents. It should 
be emphasized, however, that this is not sufficient in most cases. The 
failure of the reform school is recognized. Force is ineffective for ob- 
vious reasons. The best private schools have long recognized their in- 
ability to treat these patients and will not accept them or will expel 
them as soon as difficulties arise. It must be recognized that back of 
their misbehavior are definite causes in the form of mental problems. 
Many boys and girls cannot work out their problems and make an ad- 
justment without help. They are entitled to the confidence of some 
one who understands their difficulties and can help them work out a 
solution. The serious cases at least are in sick individuals who need 
medicopsychiatrie help. 
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SUMMARY 


1, Adolescence begins at puberty and is the period of adjustment of 
the individual to society. 

2. Ability to do abstract reasoning is essential to this adjustment. 

3. The chief change in the mind of the child at this age is the marked 
exaggeration of sex impulses and development of sex attraction. 

4. The attempt to adjust the instinctive emotional impulses from 
within to the norms of society brings up many problems in the minds 
of all individuals. 

5. Those problems are: 

(a) Responsibility for sex behavior—influenced by early training 
in sex hygiene. 

(b) The gaining of independence 
discipline. 

(ec) Weaning from parents—influenced by early spoiling and 
frightening. 

(d) Sensitiveness and feelings of inferiority—influenced by early 
frightening about being bad, dirty, wicked. 

(e) Individual fears varying with the individual. 

(f) Environmental and physical difficulties varying with the in- 
dividual. 

6. Inability to make an adjustment brings about behavior problems, 
such as temper outbreak, failure in school, truancy, and various forms 
of so-called nervousness. 

7. Treatment is first of all prophylactic, indicating radical changes 
in the rearing of children. 

8. Those individuals unable to make an adjustment after a fair trial 
of office and clinical supervision should be considered mentally sick and 





influenced by early methods of 


in need of medicopsychiatrie care, which can best be carried out if the 
patient is removed from the home. 
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LEUCEMIA IN CHILDHOOD WITH ONSET SIMULATING 
RHEUMATIC DISEASE 


Car. H. Smira, M.D. 
New York, N. Y. 


iw 1889 Ebstein' and six years later Fraenkel? described cases of leu- 
cemia in which tenderness along the bones and in the joints consti- 
tuted prominent symptoms of the disease. With the development of 
more comprehensive hematologic methods, eases of leucemia, in which 
the initial diagnosis was that of rheumatic fever, came to light. 

Migratory bone and joint pains, pallor, weakness, epistaxis, an irreg- 
ular febrile reaction, and signs of cardiac involvement may occur in 
the preliminary period of leucemia in childhood, as well as in the course 
of rheumatic disease during the same age period. The diagnosis of 
leucemia is further obscured for a time at least by the absence of en- 
larged lymph nodes and spleen and by the absence of a clear-cut blood 
picture. 

In one group of children with leucemia, acute arthritis occurs with 
the associated signs of local inflammation. In this group the roentgeno- 
gram may throw light upon the underlying pathologic process. It may 
disclose generalized or local rarefaction, focal areas of bone absorp- 
tion, periosteal elevation, and often an associated erosion of adjacent 
bones. A number of reports describing cases of leucemia with joint 
signs and symptoms accompanied by roentgenographie changes have 
recently appeared in the literature.*""" 

In another group of children, the joint pains are not associated with 
evidences of visible inflammation, and clinical differentiation from rheu- 
matie disease becomes more difficult."*?® The migratory pains in the 
limbs and joints are often vague, and roentgenographic examination of 
the long bones discloses no deviations from the normal. In all other 
respects, too, the symptomatology and physical signs resemble those cases 
of rheumatic disease in childhood, in which joint pains are not associ- 
ated with objective signs of inflammation. 

It is the purpose of this presentation to draw attention to the latter 
group of cases, those in which, during a stage in both conditions, dif- 
ferentiation between leucemia and rheumatic disease may be attended 
with difficulty. Analysis of the features during this stage and their 
interpretation may, perhaps, facilitate earlier recognition of the true 
nature of the disease. 

The history of three eases of leucemia in children who came under 
observation at the New York Hospital in the past two years will be 
deseribed briefly. At some period during the course of their illness 


From the New York Hospital and the Department of Pediatrics, Cornell University 
Medical College. 

Read in part before the Regional Conference of the American Aendouy of Pedi- 
atrics and the Tri-City Pediatric Groups, New York City, October 20, 1934. 
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prior to admission, the clinical picture so closely resembled rheumatic 
fever that treatment in two of the children was directed toward the 
latter condition. The diagnosis of lymphoid leucemia was made on ad- 
mission to the hospital in each instance upon the recognition in the blood 
smear of the characteristic pathologic white blood cell. 


REPORT OF CASES 


Casz 1.—G. C., a boy aged six years, The first admission to the hospital on 
Oct. 31, 1932, was for the treatment of bronchial asthma of three years’ duration. 
He remained in the hospital for twelve days, where he was found to be sensitive to 
dust and feathers. The blood count at this time was normal (Table I). 

In January, 1933, the patient began to complain of vague joint pains. Tonsil- 
lectomy was performed on Feb. 4, 1933. Following the operation the patient had 
three attacks of epistaxis. One week after the tonsillectomy, the migratory joint 
pains became more severe, and he came under observation in the cardiac clinic, where 
the diagnosis of rheumatic disease was made. He was treated for this condition 
for three weeks and was then readmitted to the hospital Mar. 13, 1933, because of 
recurrence of asthma. 

His temperature on admission was 38.6° C., but he did not appear acutely ill. 
The cervical, inguinal, and axillary lymph nodes were just palpable. Medium dry 
and moist riles were heard throughout both lungs. A blowing systolic murmur 
heard over the apex was transmitted to the base and axilla. The liver and spleen 
were not palpable, and the extremities did not present objective signs of inflam- 
mation. The blood count on the second admission (Table I) showed a moderate 
anemia. The white cells numbered 5,850 cells with 78 per cent lymphocytes, many 
of which were immature. 

His stay of one month in the hospital was complicated by a pneumonic process 
with pneumococcemia from which he recovered. During his residence, he complained 
of pains in many joints, which, however, presented no local changes. Five days 
before death, the left middle toe was involved for the first time with visible evidences 
of inflammation. The lymph nodes increased slightly in size, and the liver and 
spleen also became palpable. None of these structures, however, showed any marked 
enlargement. The anemia became more severe, and the white blood count before 
death dropped to 500. The stained smear at every examination revealed the pres- 
ence of primordial lymphocytes. Roentgenograms of the long bones did not reveal 
any abnormalities. Treatment consisted in the main of repeated transfusions. Death 
occurred on Apr. 10, 1933. 


Cast 2.—G. F., white, female, aged three years, was admitted to the hospital 
with the history of illness of four months’ duration, during which time pains in 
both hips and in the back were prominent symptoms, A systolic murmur was heard, 
and anorexia, pallor, and weakness were noted. During the period prior to admis- 
sion, there were bouts of fever associated with vague pains about the hips, together 
with a slight limp in walking. X-ray examination of the hips and pelvis revealed 
no abnormalities. The condition was regarded as rheumatic disease. Pallor and 
fatigue were progressive, and the child was admitted to the hospital on Nov. 15, 
1933. Physical examination at this time revealed a pale, chronically ill child, breath- 
ing rapidly. The posterior cervical, axillary, and inguinal lymph nodes were large 
and firm. All mucous membranes were very pale. Examination of the heart re- 
vealed a loud, rough systolic murmur at the apex, which was transmitted to the 
axilla. A coarse, rasping to-and-fro murmur heard over the precordium disappeared 
after the first day. The spleen was not palpable; the liver edge was 1 em. below 
the costal margin. Slight pitting edema was present over the tibiae. 

Examination of the blood (Table II) showed a red count of 890,000 cells and 
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a hemoglobin content of 25 per cent. The white blood cells numbered 8,250; 
95 per cent of these were lymphocytes among which pathologic white blood cells 
were observed. 

During the hospital stay the lymph nodes increased in size, but the spleen could 
not be palpated. Temporary improvement of the red cell count was obtained by 
repeated transfusions. The white blood cells rose slightly, but the differential count 
remained the same. The course in the hospital was not remarkable, except for severe 
epistaxis and the presence of hemorrhages in the eyegrounds. The joints at no time 
revealed objective changes. Roentgenographic examination of the long bones and 
skull showed no abnormalities. Biopsy from the sternum confirmed the diagnosis of 
lymphoid leucemia. The child was discharged on Jan. 7, 1934, and died at home 
three weeks later. 


Case 3.—L. L., white, female, aged six years. Six weeks before admission, the 
child was awakened at night crying with pain in the right upper femoral region. A 
week later similar pain occurred in the opposite leg. Following this onset, migratory 
pains radiating from the hips to the legs recurred. Two weeks before admission 
she complained of right lower abdominal pain, which was relieved by an ice bag. 
During this period weakness and pallor were noted, and epistaxis occurred. 

On admission to the hospital on Mar. 22, 1934, the pallor of the patient was pro- 
nounced. The temperature was 39.6° C. The lymph nodes in the posterior cervical, 
axillary, and inguinal regions were enlarged and firm. A soft systolic murmur was 
heard over the apex. The lungs were normal. The liver edge was palpated at the 
costal margin. The spleen could not be felt. From the history and physical exam- 
ination and before the blood examination was reported, a diagnosis of rheumatic 
disease was considered. The blood (Table III) showed marked anemia. The white 
cells numbered 15,400, 94 per cent of which were lymphocytes and among which cells 
of a pathologic character predominated. With transfusions the anemia improved, 
but the blood smear remained unchanged. X-ray examination of the long bones re- 
vealed no abnormalities. The child was discharged on April 8 but returned two 
weeks later with ulcerations of the mouth and bleeding from the gums and lips. At 
this time the lymph nodes were slightly enlarged, and the edge of the liver and 
spleen measured 3 cm. below the costal margin. 

The anemia was again relieved by transfusion. Three days before death, the 
white count fell to 3,600. The child died on May 14, 1934. Autopsy showed 
lymphatic leucemia with infiltration of various organs, including extensive invasion 
of the bone marrow. 


COMMENT 


Cardiac signs when present in leucemia may be attributed to anemia. 
Ehrlich and Forer,’® however, recently reported a case of myeloid leu- 
cemia in a child eleven and one-half years old with associated migratory 
polyarthritis, in whom sections of the heart at postmortem examination 
showed the coexistence of leucemic infiltrations and Aschoff bodies. 
This combination is an unusual finding, judging from case reports ap- 
pearing in the literature.* It is interesting in this case that, in one 


*Dr. Earl Lasher of the Department of Pathology kindly reviewed the recent cases 
of leucemia in children and in adults that came to postmortem examination in this 
hospital. Of the twenty-six cases in this series, only one showed changes in the 
heart indicative of rheumatic disease. This was in a patient fifty-five years old with 
leucemia of one and a half years’ duration who developed migratory polyarthritis six 
weeks before death. Examination at autopsy by Dr. Angevine revealed a slight degree 
of verrucous endocarditis of the mitral valve together with Aschoff nodules in routine 
section of the cardiac muscle. The marrow of the long bones was extensively in- 
filtrated with myeloid cells. One of the affected ankle joints which during life was 
swollen and discolored was explored. Hemorrhage was absent, the abnormalities 
consisting of irregularity and roughness of the end of the tibia and softness of the 
epiphysis and cartilage. 
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of the admissions, remission in fever and joint pains followed the ad- 
ministration of salicylates. The response to salicylate therapy may, per- 
haps, be of significance since it may differentiate the suspicious early 
ease of leucemia with bone and joint pains from a case of true rheu- 
matie disease. The failure of response to salicylate therapy in leucemia 
with articular manifestations has already been pointed out.’* 

The causation of bone and joint pain in leucemia of childhood may, 
perhaps, be explained on an anatomic basis.”® At birth and for the 
first three or four years of life, the long bones are entirely filled with 
actively functioning red marrow. At about seven years of age, fat 
appears, which is observed grossly at puberty. The conversion of active 
red marrow to nonfunctioning yellow marrow is complete at twenty-one 
years, with the exception of residual islands of red marrow in the upper 
end of the proximal long bones. Poynton and Lightwood*® suggested 
that this lack of reserve marrow in the long bones of the child accounts 
for the absorption of the bony cortex and expansion of the marrow 
cavity to meet the additional demands of the leucemic process. It is 
conceivable that the encroachment upon actively functioning hemato- 
poietic tissue within the inelastic bony skeleton of the child produced by 
the invasion and multiplication of leucoblastie cells accounts for pain in 
the extremities. 

Snelling, Brown, and Erb" described various stages in the develop- 
ment of the leucemic process in the long bones and attempted to corre- 
late these with the clinical and roentgenographie pictures of a series of 
eases occurring in childhood. They pointed out that the initial patho- 
logic phase which consists of infiltration of the bone marrow by the ab- 
normal cells is not associated with roentgenographie changes. Pain in 
the extremity, in this stage, is due to increased pressure within the bone 
caused by crowding of the multiplying cells. As the pathologie process 
continues, rarefaction occurs within the bone. This is produced by grad- 
ual replacement of the marrow cavity and disappearance of bony trabec- 
ulae through the increasing activity of the invading leucemic tissue. 
The next step consists of the spread of leucemie cells beyond the cortex 
and results in an elevation of the periosteum. These changes can be 
observed in the roentgenogram. In the cases cited in the present com- 
munication, the patient did not survive beyond the stage of infiltration, 
so that the roentgenogram could throw no light upon the pathologic 
process responsible for the clinical symptoms. 

Pains in the joints as distinguished from that along the shaft of the 
bones may, perhaps, find their explanation in the more active involve- 
ment of the ends of the bones in the vicinity of an articulation. In the 
group of leucemic patients who manifest severe arthritis, the roentgeno- 
gram may reveal in this region erosion, which is often associated with 
periosteal elevation. Erb and his coworkers attribute the articular 
pain to the proximity between ligaments and the affected periosteum. 
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In a case of leucemia with severe arthritis reported by Seward,” the 
postmortem examination of the involved joints disclosed no abnormal- 
ities although infiltration had occurred in bone. 


During the period when the diagnosis of rheumatic disease seems 
likely, abnormal leucocytes make their initial appearance in the circulat- 
ing blood. Physical examination may remain unchanged at this time 
as the spleen is not palpable and the lymph nodes are still small. The 
total white count may remain within normal range or be reduced, and 
there is usually associated anemia. In the three cases cited, abnormal 
lymphocytes possessing distinctive histologic features were present in 
the blood smear (Fig. 1). The immature cell varied in size from that 
of the small lymphocyte to one twice or little larger in size. The largest 
cells were conveniently designated as lymphoblasts (Case 2) although 
size does not serve solely as the differential criterion for these cells. The 
cytoplasm was usually seanty and took on a deeply basophilic stain. 
Vacuoles were present in some cells, and in others the cytoplasm was 
marked by its content of coarse azure granules. The nucleus of these 
pathologie cells was more distinctive. Instead of the masses of dense 
basichromatin found in the normal lymphocyte, the nucleus in these 
eases assumed a lighter stain and was characterized by a fine texture, 
variously described as finely granular, stippled, sievelike or mattlike. 
The nucleus in some smears, particularly in the terminal stages of the 
disease, was of irregular contour, lobulated and fragmented, and fre- 
quently revealing mitotic figures. Nucleoli were not a constant finding. 
Representative cells from the blood smear in Case 3 are reproduced in 
Fig. 1. They illustrate the cytologic characteristics of the abnormal cells 
as contrasted with normal lymphocytes. The immature lymphocytes ap- 
peared in varying percentages in the peripheral blood of all cases. The 
diagnosis of leucemia should be suspected with the recognition of these 
cells even when they are few in number in the differential smear. 

The differentiation between normal and immature cells is often at- 
tended with difficulty because of the peculiar staining reaction encoun- 
tered in blood dyserasias. There are instances, however, when even a 
well-stained fixed smear gives rise to confusion when an attempt is made 
to classify the immature cells as to their origin. So great is this dif- 
ficulty that it has been suggested** that cases with a predominance of 
‘*blast’’ cells be designated simply as those of acute leucemia and, if 
further description is required, that the term be further qualified as 
hemocytoblastie leucemia. 

In the eases studied, the differentiation between cells of the myeloid 
and lymphoid series, as well as the recognition of the identifying charac- 
teristics of the abnormal cells, was facilitated by a combination of sev- 
eral technies including the oxidase reaction, the fixed smear, and supra- 
vital method. With the last, in which living blood cells are examined 
after the application of neutral red and Janus green, intermediate stages 
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of the leucemie cell, such as myelocytes, can he clearly observed, these 
may appear as undifferentiated cells in the fixed smear and so give 
rise to confusion as to their genetic relationship. The examination of 
fresh blood subjected to a minimum of trauma by the supravital technic 
has been described in many studies,”* ** *° as an aid to hematologic diag- 
nosis in leucemia. When facilities are available for examination of the 
fixed smear alone, varying the time intervals for each stage of the stain- 
ing procedure with Wright’s stain or one of its modifications or with the 
Jenner-Giemsa stain often yields successful preparations, by which the 
essential details of the leucemic cell are manifest. 




















Fig. 1.—Drawings of representative lymphocytes from the blood in Case 3. Wright's 
stain: @, normal small lymphocytes; b-e, immature lymphocytes. The nucleus of 
these cells stains less intensely than the adult form and has been drawn still more 
lightly in order to accentuate its granular or stippled structure. The cytoplasm of 
these cells is scanty and deeply basophilic. 6b and c, Cells with lobed nuclei; d, im- 
mature lymphocyte of same size as adult forms, a; e, vacuole within nucleus of im- 
mature cell. Vacuolation of both nucleus and cytoplasm occurred with greater fre- 
quency in the terminal stages of the disease. f, Lymphocyte with fragmenting nu- 
cleus, possibly a stage of mitosis. 


In the conception that relates leucemia to a neoplastic process, the 
abnormal lymphocytes possess propensities for multiplication and in- 
vasion inherent in malignant cells. Without discussing the theories of 
causation of leucemia in detail, it may be stated that there are many 
analogies between the group of leucemias here discussed and experi- 
mental leucemias of mice. Strains have been described in the experi- 
mental forms of the disease®® ** in which cellular infiltration into tissues 
precedes for a considerable period cellular changes in the circulating 














400 THE JOURNAL OF PEDIATRICS 


blood. This phase would correspond to that period of the disease ob- 
served in the eases reported in which it is presumed symptoms of 
rheumatic disease were in evidence without changes in the peripheral 
blood. It is conceivable that there are types of leucemia in man that 
result from definite strains of the disease as judged by the criteria of 
clinical signs and symptoms, distribution of the pathologic lesions, time 
of invasion of the blood stream, and cytologic characteristics of the 
leucemie cell. The eases described in this paper may, perhaps, exemplify 
that form of the disease in which there is predilection for early in- 
vasion of the skeletal system and in which symptoms referable to the 
long bones and joints are pronounced. 


SUMMARY 


1. Three eases of lymphatic leucemia in children have been described 
in which, at the onset, the clinical signs and symptoms closely resembled 
rheumatic disease. The explanation for this confusion may rest on 
anatomical changes incident to the particular growth period. 

2. During the course of the illness marked anemia occurred, which 
was associated with leucopenia or mild leucocytosis. The diagnosis was 
manifest from the appearance of abnormal lymphocytes in the circula- 
tion possessing the morphologic characteristics of leucemiec cells. These 
hematologic changes were noted in the absence of the usual splenomegaly 
and lymphadenopathy. No abnormalities were observed in the roent- 
genogram of the long bones. 
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ESTROGENIC TREATMENT OF GONORRHEAL VAGINITIS 
Report or 17 Cases 
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Euuis L. Smira, M.D., BELLEvILye, N. J. 


HE statement may be made with slight risk of contradiction that 
probably few conditions of local infections in female children have 
provoked more discussion and have been submitted to more varied and 
experimental methods of treatment than gonorrheal vaginitis. In con- 
trast to the affection in female infants and young children, primary 
infection in adult females occurs rarely and then is of brief duration. 
It was the stubborn resistance to treatment in the first group that gave 
rise to the prolific literature on the subject. Early investigators, how- 
ever, made little progress in studying the histoanatomic reasons why 
gonorrheal infection in the immature vagina persistently withstood 
the wide variety of medicaments used, nor had they a knowledge of the 
many available means in combating the comparatively high incidence of 
the disease. This awaited later development of preventive medicine. 
In addition to being a medical problem, it is also important as a 
social problem. According to Nelson,’ who based his statements on a 
number of studies and surveys made throughout the country, not more 
than half of all gonorrheal infections ever come to medical attention. 
Of those cases in which the patients seek consultation and advice, not 
more than a fourth are reported to the health authorities. He concluded 
that the reported frequency of occurrence may well be multiplied eight- 
fold if the actual prevalence of the disease is to be estimated approxi- 
mately. Such well-founded conclusions stress the importance of con- 
tinued efforts to establish an effective and not too prolonged method of 
eradication. An additional factor requiring adjustment, so he pointed 
out, is the too frequent failure on the part of physicians to recognize 
the disease. 


HISTORICAL REVIEW 


As early as the fourteenth century, the Schools of Paracelsus struggled with this 
problem, making use of antimony, silver, and arsenic. Hahnemann,? probably real- 
izing the low percentage of cures effected by any treatment, pointed out that the 
disease, if let alone, might eventually show spontaneous cure. Almost all the 
therapeutic methods having their inception in the Middle Ages and continuing to 
modern times, consisted of local applications of various forms, with few exceptions 
of occasional attempts at systemic treatment, such as oral administration of mercury 
and chalk, in conjunction with local treatment with the same medicament, employed 
by Simpson’ in 1850, and a silver compound introduced and advocated by Carmichael 
and Wallace* in the latter part of the nineteenth century. Cleansing douches and 
tampons as a sole method were proposed and used, as was ablution with milk and 
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water. Silver nitrate alone and other silver compounds admixed with different bases 
found favor with some physicians. For the most part, local antiseptics were ad- 
vised and used, including such medicaments as mercuric compounds, salicylic acid, 
iodoform packs, and potassium permanganate. 

Modern methods continued along the same lines except more stress was placed 
on rest, hygiene, and diet, with free intake of fluids. Among other local measures 
used were the application of protargin in a mild solution locally (Taussig®), the in- 
stillation of hydrogen peroxide solution followed by injection of yellow oxide of 
mercury (Millstone®) and Dakin’s solution in olive oil (Norris and Mikelberg’), 
and ointment of mercurochrome-220 soluble with hydrous wool fat and petroleum as 
a base (Dorne and Stein’). In comparatively recent times innovations made their 
appearance. Local injections of sterilized cow’s milk were used by Hagen,® and 
specific remedies as autoserums, intravenous gonococcal vaccines, picric acid, 
acriflavine and methylene blue, by Culver.1¢ Physical methods of treatment began 
to come into use, Walther and Peacock! treating thirty-eight patients by diathermy. 
Antiseptics of the aromatic series as oil of santal, copaiba, methylene blue and 
hexamethylenamine-tetramine, preferably by mouth, were given by Hinman.12 


In 1926 Davis,12 of the University of Nebraska, tested 204 remedies in an attempt 
to find an effective urinary antiseptic. Of the dyes used, in his experience, acriflavine 
yielded the best results. There is much difference of opinion regarding the efficacy 
of vaccine treatment, the prevailing view at the present time being that the results 
obtained from a stock variety are as good as those from an autogenous vaccine. 
Mixed vaccines in symbiotic infections have also been recommended. 

What measure of success attended the use of these methods in the hands of many 
physicians can best be judged by the fact that further efforts were continued by a 
host of other authors in the last decade. Sanitary methods exclusively, as douches 
of sterilized water, were considered by von Pourtalesi4 as responsible for his suc- 
cess in controlling the disease. Many of the local methods in modified form, often 
with use of the same or similar medicaments, were reported by Yesko,15 Wither- 
spoon,!¢ Schauffler,17 Williams,18 Bernstine1® (metaphen), and Fessler.20 Combina- 
tions of methods also were employed; Titus?! and Notes22 using an intravaginal 
irrigation, external cleansing, injections in the acute stage of the disease, internal 
medication for tenesmus, and electrocoagulation in protracted cases. Levy23 intro- 
duced irrigations with pulvis antisepticus (N.F.) solutions followed by application 
of 10 per cent silver nitrate to the cervix and vaginal wall by means of a vagino- 
scope. This instrument was used by Stein, Leventhal and Sered24 as a frequent aid 
in treating with mercurochrome ointment. Lynch25 advised employment of mercuro- 
chrome as a rectal suppository, and an autogenous vaccine. 


We hear little of reasons advanced to account for failure of response to variations 
in therapy. It was not until endocrine therapy had acquired a practical and simple 
basis that attention was focused on the possibilities of its application to diseases 
of the genital tract. Animal experimentation was undertaken, and from this grew 
definite theories, among them being that the vaginal tract reacted to ovarian hor- 
mones. In 1928 Allen,2¢ working with immature monkeys, found that the character 
of the epithelial lining of the vaginal tract could be changed by means of an 
estrogenic substance (ovarian hormone). This change was demonstrated as consist- 
ing of an increase in the number of epithelial layers to as high as thirty. This 
thickening was differentiated into two distinct zones. Vaginal smears also showed a 
proportional increase in the partly or completely cornified epithelial cells. No 
appreciable change appeared in the control monkey, the thickness of four to eight 
layers remaining the same. Associated with the vaginal tissue changes some develop- 
ment of the cervical glands and an invasion of their lumina by many polymorpho 
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nuclear leucocytes were evident. The formation of the endometrium in general 
reached the midinterval phase. The structures affected by the estrogenic substance 
showed involution in a few weeks after the last injection. 

Lewis27 ventured further, choosing human subjects. Drawing inferences from 
Allen’s experimental data, he reasoned that, if the character of the epithelial lining 
of the immature vagina of a child could be temporarily altered to the thicker 
structure of the adult type, the habitat of the invading microorganisms might be 
made unfavorable to their growth. He argued that, if the transformation could 
be effected in the case of the immature monkey, it was reasonable to suppose it 
would be similarly done in a child. He based his conclusions on certain well-estab- 
lished facts: viz., (1) the lining membrane of a child’s vagina is thin and delicate, 
while that of an adult is thick and cornified; and (2) the infecting organisms 
multiply rapidly only on the thin delicate membrane, eventually penetrating within 
the interstices or subepithelial space. This serves to explain why there are such 
poor results from the application of antiseptics, which are incapable of reaching 
beneath the superficial epithelial layers to the embedded gonococci below. To add 
support to his conclusions he treated eight patients with estrogenic theelin, each 
receiving daily either one, two or three hypodermic injections of 50 rat units each. 
In four instances theelin was also given in small quantities by vaginal suppositories. 
This method, however, was soon abandoned as unnecessary. As he had foreseen, the 
administration of theelin produced in the child’s vagina proliferation of epithelial 
cells, identical with the change induced in the vagina of the immature monkey 
similarly treated. By inducing this proliferation, apparently the vaginal discharge 
in the majority of cases was cleared up, and the gonococci causing the infection 
were to all appearances eradicated. 

In 1934 Brown28 corroborated the observations made by Lewis. A series of 
seven patients were given theelin exclusively, by injection, in doses varying from 
400 to 1,600 rat units. There was no constitutional reaction in any case, nor was 
there any return of clinical manifestation o? gonorrhea. In a study of six cases by 
Huberman and Israeloff,2 five patients were treated successfully by the use of 
amniotin subcutaneously in doses of 2,100 to 6,000 rat units with good results. In 
their opinion the efficacy of the method lies not primarily in the presence of an in- 
creased number of epithelial layers, but in the development of a layer of cornified 
cells, which acts as a barrier against reinfection. 


RECENT INVESTIGATION 


At the Essex County Hospital for Contagious Diseases, at Belleville, 
N. J., we undertook to review a series of 100 cases of gonorrheal 
vaginitis, particularly to determine the percentage of cures and recur- 
rences. These hundred patients had been previously treated with local 
antiseptics in conjunction with hygienic measures. All were confined to 
the hospital with the object of keeping them under close observation. 
Daily vaginal smears were taken. 

These children were continued under the old method of treatment 
during the period from Nov. 13, 1930, to Sept. 26, 1934; the total num- 
ber of treatment days amounting to 7,785, and the average being 77.85 
days. Their ages varied from six weeks to thirteen years. The shortest 
time required before an apparent cure was effected was thirteen days, 
and the longest time, 270 days. 
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In the majority of cases applications of a 40 per cent solution of 
argyrol were made twice daily. Douches of potassium permanganate in 
a 1:5,000 solution, silver nitrate in a 1:5,000 and in a 1:10,000 solution, 
and sodium bicarbonate in a 5 per cent solution were all used twice 
daily in different cases. In occasional cases 1 per cent silver nitrate 
ointment was applied daily. 

The percentage of recurrences was 7 per cent, and that of complica- 
tions, 9 per cent. One patient had an associated gonococcie arthritis of 
the right elbow; seven patients had eye complications, of which four had 
conjunctivitis and three, ophthalmia. In one, gonococcie peritonitis was 
present. 


PRESENT STUDY 


Because of the reported favorable results from the use of theelin and 
amniotin in the treatment of gonorrheal vaginitis in children, we treated 
a series of seventeen patients for the purpose of determining for our- 
selves the value of this newer therapeutic method. This series of cases 
was made the subject of an intensive study,* beginning on June 8, 1934, 
and terminating on Apr. 1, 1935. It consisted of female children rang- 
ing in age from two to ten years, each one having a history of vaginal 
infection accompanied by purulent discharge, burning, and itching. In 
sixteen cases of the seventeen, the presence of gram-negative intracellu- 
lar diplocoeei morphologically resembling gonocoeci—a criterion for the 
diagnosis of gonorrheal infection—was definitely demonstrated in the 
smears. The infection in the remaining case was of the nonspecific type. 
One patient (D. R.) in this series had gonorrheal ophthalmia upon ad- 
mission to the hospital. 

The duration of the affection in these patients before they were given 
the estrogenic type of treatment varied from seven days to approxi- 
mately as long as 876 days. Of these seventeen patients, seven had had 
no treatment whatsoever until they were admitted to the hospital. The 
other ten patients had been given a course of local antiseptic treatment 
similar to that used in the other 100 eases under previous observation with 
the exception that a 1 per cent solution of protargol was instilled locally 
twice daily over a period of one month. In all cases hygienic measures 
were also instituted. 


TREATMENT 


We divided the seventeen patients into three distinct groups for the 
purpose of treatment. The first group of seven patients were given 
amniotin by mouth: three had a specific infection of only short duration 
previous to the institution of estrogenic treatment; three had had the 
disease over a long period while the remaining case was a nonspecific in- 
fection, negative to Trichomonas vaginalis, in which the predominating 





*We are indebted to E. R. Squibb & Company for their generous supply of amnio- 
tin for the treatment of this series of patients. 

















GOLDBERG ET AL.: GONORRHEAL VAGINITIS 405 


organism was Streptococcus hemolyticus. We considered all cases over 
forty days’ duration—an arbitrary figure—previous to the administra- 
tion of amniotin as long-standing. The patient having the nonspecific 
infection was treated by the same method to determine what effect the 
drug might have on a vaginitis of nonspecific origin. The nine patients 
in the second group were given amniotin hypodermically. Of the nine, 
seven patients had had the disease for a brief period prior to being 
put on this newer form of therapy, and two, for a long period. In the 
third group, combined treatment was employed in that one ease, i.e., 
both hypodermically and by mouth. This was done because of the fact 
that the patient was a microcephalic idiot, and, although the drug was at 
first given orally, injections had to be instituted to avoid the possibility 
of her not ingesting the substance. 


Group 1.—The patients comprised in each subdivision had had the 
disease for varying periods of time before they were selected for amniotin 
therapy. Of the three patients who had been infected over the brief 
period of seven to thirty-five days, one (M. J. J.) had been receiving the 
older therapeutic measures for twenty-one days previous to the admin- 
istration of amniotin. This particular subgroup of three patients was 
given the drug for thirty to seventy days, the total dosage varying 
from 11,200 to 23,300 rat units. 


The three patients with long-standing disease, of a duration of 127 to 
237 days, had been receiving local applications over a period of 90 to 
193 days. They were given amniotin for a period of 24 to 50 days, the 
total dosage varying from 8,200 to 17,600 rat units. The one patient with 
a nonspecific infection who had had the disease for 590 days had been 
treated locally for 46 days before the new course, which lasted 48 days, 
was given. 

Group 2.—In the seven patients with specific infection, the duration 
of the disease varied between 8 and 29 days; one had been treated by 
the old method for 15 days before institution of hormonal therapy. 
These patients were treated by the newer method over a period of 38 to 
172 days, being given a dosage ranging from 2,000 to 19,515 rat units. 

The two patients with the disease of long duration had been infected 
for a period of 94 to 876 days and had received local treatment for 
62 to 69 days before the administration of amniotin. The latter was 
given from a minimum of 46 days to a maximum of 167 days, in a dosage 
from 3,850 to 19,975 rat units. 

Group 3.—The microcephalie idiot had had gonorrheal vaginitis for 
320 days, and she had been treated by the old remedies for 217 days prior 
to the institution of the newer form of treatment. She received hormonal 
therapy over a period of 50 days, 3,200 rat units being given orally and 
7,600 rat units by injection. 
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The group to whom the drug was administered orally were given 
dosages varying from 100 to 400 rat units daily. Those children given 
the drug hypodermically received from 50 to 250 rat units daily. 

We varied the doses for the purpose of determining the optimal dosage. 
From our observation we concluded that there must be a definite dosage 
which is wholly utilized, i.e., a dosage at which the patient reacts best, 
and above which there results an overflow into the urine, an excess of no 
effectiveness whatsoever. We shall probably determine at a future date 
what this optimal dose should be. At the present time we are inclined 
to believe that it might be somewhere in the neighborhood of 200 to 400 
rat units orally and about 50 to 100 rat units hypodermiecally, daily. 








Fig. 1.—vVaginal smear taken before estrogenic treatment was instituted. Note 
Nitwier Biwi. aw 

To determine the effect of the estrogenic substance on the vaginal 
epithelium a number of biopsies were taken; one before the amniotin 
therapy was instituted; one, two weeks later; another, at the end of the 
course of treatment, and still another, one month after the cessation 
of treatment. These comparative biopsies afforded demonstration of 
the change taking place and also of the condition of the epithelial lining 
a month after treatment was stopped. 


HISTOPATHOLOGY 


In the initial vaginal smears before any estrogenic therapy was in- 
stituted, there was a large number of pus cells with gram-negative intra- 
cellular and extracellular diplococei present. Examination of smears 
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Fig. 2.—Vaginal smear taken after treatment had been started. Note the presence 
of numerous nucleated cells and nonnucleated cornified epithelial cells. There are 
occasional pus cells present. Gram-negative diplococci are absent. 

















Fig. 3.—Biopsy of vaginal mucosa before treatment was begun. Note the thin 
layer of epithelial cells, with marked leucocytic infiltration. There is a pronounced 
inflammatory reaction of the entire mucous membrane. 


during treatment revealed that the pus cells were progressively diminish- 
ing in quantity, and it was noticed that at times a shower of epithelial 
cells was present. The pus cells, as well as the gonococci, gradually dis- 
appeared entirely. 
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The first biopsies revealed the-immature type of vaginal epithelium 
characteristic of childhood. These sections showed a very thin layer 
of epithelial cells, with marked leucocytie infiltration and vascular en- 
gorgement. Two weeks after treatment had been started, in a second 
series of biopsies there was a trend toward the adult type of vaginal 
epithelium, with an increased number of epithelial cell layers, a decrease 
in the leucocytie infiltration, and gradual subsidence of the inflammatory 

















the’ Mertens Saeaer ct matinee lagers Wh demcasel leceoaytio’ Meiitration. This 
section shows the acute inflammatory process beginning to disappear. 
process. At the end of the course of treatment, when biopsies were again 
taken, we observed what apparently was an adult type of vaginal epithe- 
lium, showing a pronounced increase in the number of layers of cornified 
epithelial cells, a complete absence of the acute inflammatory process, and 
the presence of a definite barrier of cornified layers at the base of the 
mucosa. 

Four weeks after the cessation of treatment, a fourth set of sections 
showed a decided decrease in the number of epithelial cell layers; the 
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cornified cells were still present though much diminished in quantity, 
and definite involutionary changes were evident. 

Microscopic examination of a vaginal specimen from patient G. J., in 
whom the infection persisted clinically, yielded the same findings at the 
end of the course of estrogenic therapy as those present in our cured 
patients. Here the barrier layer, previously described, stood out more 











Fig. 5.—Biopsy of vaginal mucosa at cessation of treatment. Note the marked 
increase in the number of layers of cornified epithelial cells, extending almost to the 
basal layer of the mucosa. There is a complete absence of an acute inflammatory 
process. 


prominently than in any other sections examined at the corresponding 
stage in treatment. 

Our histopathologic observations corroborate those of Lewis, 
Huberman and Israeloff.*® 


o7 
27 


and of 


RESULTS 


The results of treatment were judged clinically by (1) the cessation of 
vaginal discharge and (2) the absence of pus cells and the disappear- 
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ance of gonococci in the smears. We were able to discharge all the 
patients from the hospital who were cured with amniotin in a period 
varying from 41 days to 124 days. In the six patients given oral treat- 
ment, the vaginal discharge ceased in periods ranging from a minimum 
of 8 days to a maximum of 55 days. The dosage necessary to effect a cure 
varied from 2,400 to 21,500 rat units. In these cases treatment was 
continued for periods varying between 7 and 63 days before the smears 
began to be consecutively negative. Before the children were discharged 














Fig. 6.—Biopsy of vaginal wall four weeks after cessation of treatment. Note 
the decrease in the number of epithelial layers. The layer of cornified cells is still 
present. In this section involutionary changes are evident. 
from the hospital as cured, we had evidence of 11 to 41 consecutive 
negative smears. 

In the nonspecific case the duration of estrogenic therapy before the 
vaginal discharge ceased was 32 days. The child was under the new 
method of treatment for 48 days. Thirty days elapsed before she was 
considered cured and allowed to go home. She remained free from any 
symptom for a period of 202 days, when the disease recurred. 

In the seven patients treated hypodermically with amniotin, the num- 
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ber of days before the vaginal discharge ceased varied from 38 to 106 
days. Before consecutive negative smears were obtainable they were 
under treatment from 17 to 107 days, while being given doses varying 
from 900 to 15,600 rat units. Before they were discharged from the 
hospital, consecutive negative smears were demonstrated daily over a 
period of from 17 to 59 days. 

The one patient given amniotin by combined methods, orally and 
hypodermically, was treated for 50 days before the vaginal discharge 
ceased, and for 8 days before the appearance of consecutive negative 
smears, and 53 such smears were obtained before she was dismissed from 
the service. 








Fig. 7.—Biopsy taken after the administration of 19,975 rat units of amniotin 
(Case of G. J.). Note the increase in the number of epithelial cell layers and the 
barrier of cornified epithelial cells just above the basal-cell layer. There is moderate 
leucocytic infiltration of the entire mucosa. 


In this series there were two cases in which the infection was very 
resistant to treatment. The one patient (E. B.) had had gonorrheal 
vaginitis for eight days before the newer therapeutic method was insti- 
tuted, while the other (G. J.) had had the infection for 876 days 
previously. The former, with the recent infection, had not received any 
treatment prior to the administration of amniotin; the latter had been 
subjected to local applications of medicaments for 69 days, under 
our supervision. The estrogenic preparation in the first case was given 
for 172 days, with a total dosage of 19,515 rat units hypodermically, 
while the second patient was treated for 167 days with a total dosage of 
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19,975 rat units. The dosages varied from 50 to 250 rat units daily, and 
both were given 250 rat units daily during the last two weeks of 
estrogenic treatment. In the one instance we tried to determine why 
there was so little response to treatment and why the vaginal discharge 
did not clear up. Dr. Albert S. Hardin, chief of the gynecologic service 
at the hospital, made a vaginoscopic examination and found that an 
endocervicitis was present. Since the biopsy findings at this particular 
time showed the adult type of vaginal epithelium, apparently the in- 
ability to effect a cure with amniotin was due to this focus of infection. 
Later, after Dr. Edmund W. IIl cauterized the infected area of the 
cervix, the patient improved; she is now cured both clinically and bac- 
teriologically, having had sixteen consecutive negative smears and no 
evidence of vaginal discharge before dismissal from the hospital. In the 
interval of thirty-six days since then there has been no recurrence; she 
will be further observed over a period of time. 

In the second case smears still continue positive. At the present time 
we are attempting to obtain permission to make a vaginoscopie examina- 
tion and to eradicate any focus of infection that may be present. 


COMMENT 


It does not appear from our observations that short or long duration 
of the disease prior to the administration of amniotin is a factor in effect- 
ting acure. A hitherto persistent infection for a long time may respond 
just as quickly as that of only a few weeks. 

We concluded that the results from the oral method do not differ 
materially from those by hypodermic injections. However, the former 
method would appear to be preferable to the latter because of the natural 
disinclination of a child to be pierced by a needle, and also because of 
the slight danger of an associated abscess, which occurred in one of our 
eases. The time limit, which is an important factor in therapeusis, is 
unquestionably much shortened in effecting cures by amniotin as com- 
pared with that by the old methods. Protracted treatment is a disad- 
vantage in any disease, but particularly so in pediatrie practice. It not 
only has a discouraging influence on both child and parent, but there is 
a tendency to become lax and less persistent and hence a delay in cure 
ensues. 

The recurrences after this kind of treatment are in all probability 
much less than in any other type of therapy, but because of the small 
number of cases in this series we are reluctant to make any emphatic 
statement. In a subsequent investigation of a greater number of cases 
in the near future, we expect to verify our belief in the permanency of 
the cure. 

The success of the estrogenic treatment, in our opinion, depends upon 
the conversion of the epithelial lining of the vagina from an immature 
type of childhood to an adult type, as demonstrated by Lewis. We are 
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in accord with Huberman and Israeloff, who believe that the acquired 
layer of cornified epithelial cells acts as a protective barrier against the 
rapidly multiplying gonococci, thus preventing reinfection. The infect- 
ing organisms that were already lodged in the subepithelial spaces have 
been destroyed. 

We observed no ill effects and no definite change in the genitals or in 
the mammary glands in any of these children given estrogenic prepara- 
tion despite the large dosage that was sometimes necessary. Possibly, in- 
jurious effects may be delayed in appearing. The last biopsies taken 
revealed a decided retrogression in the epithelial layers from the adult 
type back toward the immature type of the vaginal epithelial tissue of 
childhood. 

Experimentally, Kunde* and his coworkers showed that in animals 
there may be unfavorable results from prolonged injections of theelin. 
Working with immature dogs they gave daily injections over a period 
from six to seventeen weeks, employing 25 to 800 rat units. Histologic 
examination at the end of four months revealed no pathologie condition 
in the heart, arteries, liver, spleen, adrenals, or thymus. The tubules of 
the kidneys contained some albumin; the glomeruli were normal. But 
the thyroid showed pronounced hyperplasia. Maxillary prognathism 
was demonstrable in the dogs treated. The anterior lobe of the hypophy- 
sis was much reduced in size compared with that in the normal dogs. 
The amount of cytoplasm of the chromophobes was diminished. The 
posterior lobe seemed relatively larger than in the normal dog. The 
nipples of all dogs were enlarged, and the external genitals and uterus 
of the females were increased in size over the normal. Hyperplasia of 
the glands of the uterine endometrium was marked, without evidence 
of hemorrhagic discharge. The ovaries were less than half the size of 
those of the control dogs, containing more stroma and no mature follicles. 

However, that pathologie change was demonstrated in animal experi- 
mentation does not indicate that human subjects may be similarly 
affected. Definite conclusions can be reached only by continuous and 
prolonged observation and follow-up of patients treated by estrogenic 
preparations. 


SUMMARY 


Of the seventeen patients with vaginitis who were treated by amniotin, 
sixteen had a gonorrheal infection, and one had an infection of nonspecific 
origin. Fourteen of the sixteen patients with the specific type were 
eured and have shown no recurrence since their dismissal from the hos- 
pital. The disease recently recurred in the nonspecific case. The shortest 
time that has elapsed without evidence of recurrence is 129 days; the 
longest, 271 days. 

Such a large percentage of cures, 87.5 per cent, would warrant us in 
concluding that the estrogenic preparation is an efficacious method of 
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treatment for gonorrheal vaginitis in comparison with the older methods 
of local antiseptics. 

The patients were usually cured in a shorter period of time than by 
the older method. Moreover, failure in effecting a cure by amniotin is 
generally due to the presence of a focus of infection in the cervix or the 
adnexa. 

We believe that the oral method has an advantage over the hypodermic 
method, and both are preferable to, and more effective than, the ex- 
clusive topical method. 

From our study we are in agreement with conclusions drawn by 
former investigators that the changing of the immature vaginal lining 
of a few layers of epithelium to that of an adult type with its twenty 
to thirty layers and the laying down of the barrier of layers of cornified 
cells are the factors responsible for successful combating of the disease. 


ADDENDUM: In a subsequent series of eleven cases under treatment by amniotin, 
up to the present time (Apr. 25, 1935), we have observed enlargement of the breasts 
in five patients. 

We wish to acknowledge our indebtedness to Dr. Howard H. Israeloff for his 
helpful suggestion in conducting our experimental undertaking, and to Dr. Louis 
Danzis and Dr. David Reilly for their cooperation and assistance. 
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FIFTH ANNUAL MEETING OF THE AMERICAN ACADEMY 
OF PEDIATRICS 


New York City, JUNE 7, 1935 
Round Table Discussion on Disorders of the Blood 


Leader: Dr. Thomas B. Cooley, Detroit. 
Assistants: Dr. L. K. Diamond, Boston; Dr. Harry M. Greenwald, 
Brooklyn; and Dr. Hugh W. Josephs, Baltimore. 


CHAIRMAN COOLEY.—tThe topic selected for today is ‘‘The Hemolytic 
Anemias.’’ A ‘‘hemolytic’’ anemia may be defined as any anemia in which ab- 
normal destruction of erythrocytes plays an important part in the pathogenesis. 
The term ‘‘hemolysis’’ is used freely for all types of blood destruction, but there 
is a distinction to be drawn between conditions in which the cells are acted upon 
by external hemolysins and those in which the cells go to pieces because of defects 
in their structure. In many of the secondary anemias the former is the case; in 
some of the constitutional anemias the chief trouble lies in the essential structure 
of the cell itself. 

Another distinction lies in the manner and place of the cell’s breakdown. In 
some anemias there is abnormal fragmentation in the blood stream. This occurs in 
sickle-cell anemia, erythroblastic anemia, and some secondary anemias. In other 
conditions there is phagocytosis of the cells. It is common enough to see phagocyto- 
sis of large cell fragments, but to observe whole cells engulfed is rare. Arnold 
Rich and others, however, seem to consider it an important mechanism, especially 
in sickle-cell anemia. Just what goes on in the spleen, which seems to be the site 
of destruction in hemolytic icterus and erythroblastosis fetalis, is still a mystery. 
In hemolytic icterus the fact that the cells are unduly susceptible to hypotonic 
solutions shows them to be of abnormal structure but does not explain the hemolysis 
in the body, where it cannot be assumed that they encounter hypotonic fluids. 

Of the constitutional disorders, much interest is centered just now on erythro- 
blastosis fetalis. This affection has a strongly hereditary, familial character. It 
develops either not long before, or immediately after, birth and is marked by splenic 
enlargement, deep jaundice, and a rapidly progressing hemolytic anemia, which is 
likely to terminate fatally within a short time unless promptly treated. It must 
be differentiated from congenital syphilis and sepsis. 

The picture is that of a macrocytic, regenerative anemia with many reticulocytes 
and normoblasts and a few megaloblasts; enlarged liver and spleen; and extra- 
medullary hemopoiesis throughout the reticuloendothelial system. I should like to 
ask Dr. Diamond whether he considers the form which develops before birth, with 
pigmented amniotic fluid and vernix ecaseosa, to be the same as that in which the 
baby is born apparently normal and first shows symptoms in from twelve to twenty- 
four hours. 
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DR. DIAMOND.—In the past three years of watching for the yellow vernix 
and fluid and a large placenta, we have found only a few cases. Of twenty patients 
with erythroblastosis at birth, only four had a yellow vernix. It seemed to have 
no correlation with the onset or the course. In two more cases there were a yellow 
vernix and a large placenta, but no erythroblastosis was present. Thus, it is not 
a pathognomonic sign, though a suggestive one. 


CHAIRMAN COOLEY.—What do you think about the etiology, especially if it 
is true that some cases develop after birth? 


DR. DIAMOND.—About one-third of the cases show extreme icterus at birth. 
Therefore, I still feel that the disease is present before birth. In some carefully 
studied cases the mothers stated that in the last week of gestation they felt no 
life; then there would be a stillbirth or a child who died shortly after birth with a 
marked erythroblastosis fetalis. In some cases we see extensive hemosiderosis, indi- 
eating that the process has been going on for many weeks. There is probably, 
therefore, a blood disorder before birth. 


CHAIRMAN COOLEY.—What about the relation to universal edema? 


DR. DIAMOND.—Three of our last cases showed it. It must be remembered, 
however, that there are other causes of universal edema. 


CHAIRMAN COOLEY.—Have you any definite theory of the etiology? 

DR. DIAMOND.—Our only theory is that there is a disturbance in cell forma- 
tion—hemopoiesis of a fetal type without proper maturation; all the other findings 
may be secondary to this. Dr. Wintrobe, of Baltimore, has the same idea. He 
thinks the mother or child may lack some specific substance necessary for matura- 
tion. On this basis we have given to three mothers during pregnancy, and to their 
babies, liver extract parenterally and enterally, to no avail. 

DR. JOSEPHS.—What extract did you use? 

DR. DIAMOND.—Lilly’s—the pernicious anemia fraction. 

CHAIRMAN COOLEY.—Did the mothers’ blood show anything? 


DR. DIAMOND.—Nothing. However, we did not study the gastric acidity in 
these women. 


DR. JOSEPHS.—-There are reports in the literature of mothers with pernicious 
anemia giving birth to normal babies. 

DR. DIAMOND.—Normal infants have been born not only of mothers with per- 
nicious anemia but also even of women with pernicious anemia of pregnancy. Per- 
haps some other factor is lacking here. When the children have an intense macro- 
eytosis, they do not recover until normal-sized cells are seen in the blood, usually in 
from four to eight weeks. 

DR. JOSEPHS.—But the normal red cell of the newborn may be up to twelve 
microns in diameter. 

DR. DIAMOND.—The large cells of erythroblastosis persist longer, however— 
beyond six weeks. 

DR. JOSEPHS.—Macrocytosis does not seem to be a good differential point; it 


is a frequent response to a hemolytic factor. Perhaps we are dealing with such a 
response; or perhaps the difficulty may be the absence of an antihemolytic factor. 


CHAIRMAN COOLEY.—Why is the placenta large? 
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DR. DIAMOND.—The cases with a large placenta show a large amount of 
hemopoietic tissue. Might it not be an attempt at the onset of the disease to sup- 
ply more oxygen-carrying surface in the presence of anemia? We feel that this is 
not primarily a hemolytic anemia. I have seen cases with many nucleated cells and 
no jaundice, and also the reverse. 


CHAIRMAN COOLEY.—Two of our patients recovered rapidly after splenec- 
tomy. Their cases were of the type in which the jaundice develops after birth. 
This suggested to me that in the presence of abrormal cells the spleen might, dur- 
ing the sudden change of relations at birth, take on a hyperactivity—hypersplenism, 
such as seems to be a factor in hemolytic icterus. 


DR. GREENWALD.—How do you fit in the presence of liver necrosis in these 
children with the theories presented? Klemperer found liver changes in the disease 
and advised dextrose therapy. 


CHAIRMAN COOLEY.—Wintrobe’s theory would include the liver as a store- 
house. Damage to it might have an effect on hemopoiesis. I doubt whether the 
liver damage is primary because of the complete recoveries after splenectomy. 


DR. HENRY G. PONCHER (Evanston, Iut.).—And even without any treat- 
ment at times. The liver in bad cases shows hyperplasia of erythropoietic tissue 
and disruption of the columns by cellular infiltration. Possibly this would account 
for the liver damage observed. 


DR. DIAMOND.—We have seen the same picture in infants with sepsis; two of 
the sixty eases were in congenital syphilitics; most of the others had negative 
blood cultures. 


DR. DAVID WOLIN (Rocuester, N. Y.).—Just what is included in this group- 
ing? Are all patients classified together if they have a large number of normo- 
blasts and die despite transfusions? Are septic cases included? 


CHAIRMAN COOLEY.—I think that the cases of icterus gravis due to sepsis 
belong in a separate group. 


DR. GREENWALD.—Parsons and his associates tried to classify the congenital 
anemias, saying that in one group there is no jaundice and that in other types 
there is jaundice due to liver damage. 


CHAIRMAN COOLEY.—It has seemed to me that, if jaundice were due to dam- 
age to the epithelial cells of the liver, it must be cumulative, as the bilirubin would 
be held in the cireulation in increasing amounts. I have thought it more likely that 
in some of these conditions there is an alteration of the liver threshold: in the 
ordinary case there is no indication of an obstructive jaundice. 


DR. DIAMOND.—In the second to third week we do note a deranged liver 
function lasting for a few weeks. Certainly the hemolytic factor is most prominent, 
but there is bile in the urine with acholie stools for a few weeks, then they clear. 


CHAIRMAN COOLEY.—Have you tried liver extract? 


DR. DIAMOND.—Yes, in six cases. The results, however, were hard to evaluate 
because of the necessity for early transfusion. No striking change in the anemia 
or the reticulocytes took place. From 1 to 2 e.c. of Lilly’s extract was given 
intramuscularly. 


CHAIRMAN COOLEY.—We used extract of whole liver in one case without 
effect. The patient had sixteen transfusions and finally a splenectomy. 
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DR. DIAMOND.—In the splenectomized cases were the transfusions completely 
withheld? 


CHAIRMAN COOLEY.—After the splenectomy, yes. The first patient had many 
transfusions before the operation, none afterward. The second received a trans- 
fusion the evening after birth, was operated upon the next morning, and had no 
further treatment except iron and liver extract. In each case the blood picture 
cleared in about five days. I know of no way of selecting cases for splenectomy. 
There is no indication at the onset whether or not a given patient can be saved by 
transfusions; a fatal termination may come so quickly that, if splenectomy is to be 
adopted, it should be performed as soon as the diagnosis is made. In one case, 
that of a vigorous baby twelve hours old, we felt safe in waiting from evening 
until the following morning, but the child died in the morning before we could 
operate. 


DR. GREENWALD.—Have there been any bad results after transfusion? 


DR. DIAMOND.—Yes. One patient received eighteen transfusions in one and a 
half months, remained orange green for eight months, getting worse after each trans- 
fusion. But he is well now. Of the fatal cases, all of the ten babies died within 
two or three days. The rest carried on with transfusions. 


CHAIRMAN COOLEY.—Would you wait two or three days to see what hap- 
pened rather than perform an immediate splenectomy? 


DR. PONCHER.—Is the fragility increased? 
CHAIRMAN COOLEY.—Not in our cases. 


DR. DIAMOND.—In fifteen cases in which the test was made, none showed an 
actual increased fragility. 


QUESTION.—How long were these cases followed? 


DR. DIAMOND.—Fifty recoveries occurred over a period of six years. Four 
developed kernikterus; one came to autopsy; three are alive with marked nerve 
degenerative changes. We feel that, if there is no brain damage by twelve months, 
there will probably be no bad results. 


CHAIRMAN COOLEY.—How would you correlate complete recovery with the 
conception of a missing factor, as in pernicious anemia? It does not sound plausible. 


DR. JOSEPHS.—In Germany some cases were reported following toxemia in the 
mother. 


DR. DIAMOND.—We have three mothers who have had repeated pregnancies of 
infants with erythroblastosis. None had toxemia. 


QUESTION.—What is the cause of the edema? 


DR. DIAMOND.—We do not know. It may be that the end capillaries are 
plugged with nucleated cells; or, as nearly all of the patients show cardiac hyper- 
trophy, perhaps the edema is due to decompensation. 


DR. JOSEPHS.—Have you found any pathologic changes in the heart? 
DR. DIAMOND.—Only hypertrophy with dilatation. 


CHAIRMAN COOLEY.—Let us go on to the other constitutional anemias: 
hemolytic icterus, sickle-cell anemia, and erythroblastic anemia. They have re- 
semblances in splenomegaly, marrow hyperplasia, and peculiar red cells. We have 
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begun a study of the chemistry of the cells because we believe it to be a primary 
factor in the pathogenesis. We have attacked the lipid content first because it is 
the simplest and because there has been a good deal of speculation as to the func- 
tion of the cell lipids in relation to hemolysis. One theory which has been advanced 
is that the lipids form a thin layer on the outside of the cell which protects against 
hemolysis. This I do not consider tenable. My impression is that they, in the form 
of an emulsion, are combined with the hemoglobin, minerals, and water to form a 
gelatinous mass which fills the interior of the cell, the ‘‘stroma.’’ The lipids of 
the plasma show a considerable normal variation while those of the cell are normally 
very constant. In the anemias under discussion we have found striking variations 
from the normal. In sickle-cell anemia the total cell lipids are about 25 per cent 
above normal, with the chief increase in the phosphatids. In erythroblastic anemia 
the increase is more than 100 per cent, with considerable changes in the distribution. 
In hemolytic icterus the lipids in grams per 100 ¢.c. of blood are somewhat below 
normal, but calculated in weight per cell they are increased. This is because the 
cells of hemolytic icterus are very heavy—almost twice as heavy as the much larger 
cells of erythroblastic anemia. Since our attention has been called to this, we have 
suspected that the large unstained areas common in the cells of erythroblastic anemia 
are probably vacuoles. In both sickle-cell anemia and hemolytic icterus we have ob- 
served a tendency for the lipids to return toward normal after splenectomy. 

I should like to hear something from Dr. Greenwald about hemolytic icterus, espe- 


cially the management of the crises. 


DR. GREENWALD.—Before discussing the treatment of hemolytic icterus, I 
should like to mention the character of the cells found in this disease. Microcytes 
are characteristic, but it has been shown that the cells are globular, and hence of 
more than average volume. This is consistent with Dr. Cooley’s findings. 

As far as treatment is concerned, it may be said that during a crisis splenectomy 
is not indicated. Even transfusion may be dangerous, two fatal cases having been 
reported. In recent years liver treatment has been advocated to prevent crises. 
Many of the patients are not really ill. As Chauffard said, ‘‘they are more 
jaundiced than ill,’’ having a moderate anemia, skin tinting, but no debility. Some 
think that the crises are brought on by hormonal or emotional imbalance. Arsenic 


may help. Iron seems unnecessary. 


CHAIRMAN COOLEY.—Doan, Curtis, and Wiseman advocate splenectomy, even 
during crises, and have performed it without untoward results, administering adrena- 
lin first to contract the spleen. They recommend splenectomy also during the crises 
of purpura and advise its trial in obstinate hypoplastic anemia and even in early 
aplastic anemia, on the supposition that the spleen has a depressant action on the 


marrow. 


DR. GREENWALD.—It is not the spleen alone which is involved. This is shown 
by the persistence of microcytes and increased fragility after splenectomy. Nor is 
it the abnormal red cell alone which is responsible, because microcytes and increased 
fragility oceur in members of an affected family who show no signs of the disease. 
These persons never become anemic nor icteric. Thus it is safe to say that there 
are two factors responsible for the disease: first, a constitutional defect with a 
resulting production of abnormal cells lending themselves readily to hemolysis; and 
second, disease of the spleen, or hypersplenism. Postmortem studies some time after 
splenectomy show pathologic changes in the liver similar to those in the extirpated 
spleen. At least fifteen cases of recurrence after splenectomy have been reported. 


CHAIRMAN COOLEY.—That may be due to accessory spleens as well as to the 
liver taking over the function of the spleen. In one of our cases of purpura five 
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accessory spleens were found at the time of the splenectomy, and this child had a 
slight recurrence four years later. 


DR. GREENWALD.—As to etiology, Dr. Poncher has stated that in purpura 
bleeding does not occur even with a platelet count of less than ten thousand, unless 
some unknown factor is present in addition. Possibly something similar is true in 
hemolytic icterus. 


DR. DIAMOND.—Bone changes may be an indication for splenectomy. In 
seventeen cases, ten showed changes similar to those seen in erythroblastic anemia: 
thin cortices, widened hyperplastic marrow, and pathologic fractures. In two pa- 
tients, after splenectomy the bones became normal after five or six years. Retarda- 
tion of growth and development may be another indication for operation, inasmuch 
as after the spleen is removed there is a definite restoration of growth to normal. 


CHAIRMAN COOLEY.—Retardation of growth is an important reason for 
splenectomy. A hemolytic crisis is often the first symptom to be noticed. Jaundice 
is one of the least important signs, because it is not noticed early and is often first 
detected when the child is admitted to the hospital. 


Has any one had experience with x-ray therapy? 


DR. GREENWALD.—We used it in one case with no result. Some observers seem 
to think it may bring on a crisis. 


CHAIRMAN COOLEY.—I have watched the treatment of one patient with the 
x-ray. The response was slow, and the treatment lasted months. No crisis was 
produced, however. There are favorable reports from Philadelphia of treatment of 
purpura by the x-ray. 

As to the treatment of sickle-cell anemia and erythroblastic anemia I know of 
nothing new. We think it worth while to remove the spleen in sickle-cell anemia 
because the patients have less abdominal and joint pain after the operation. In one 
ease cerebral accidents seemed to be stopped by splenectomy. 


DR. JOSEPHS.—Incidentally, despite statements to the contrary, the Italian 
literature does contain much today about erythroblastic anemia but does not report 
bone changes. They call it splenic anemia with familial incidence or anemia erythro- 
leucemica. 


DR. DIAMOND.—Have you studied the family trees of patients with erythro- 
blastic anemia? 


CHAIRMAN COOLEY.—Two of our patients were first cousins. We have not 
had opportunity to study the question in other cases. 


DR. DIAMOND.—Three of our patients were from interrelated families in 4 
small Italian town. Might it be a recessive character brought out by the inter- 
marriages? 


CHAIRMAN COOLEY.—I have wondered whether it may not be really a Greek 
disease. Many of the patients are Greeks, and there is a strong admixture of Greek 
blood in Sicily and Calabria, which are the districts from which most of our Italians 
come. 


DR. JOSEPHS.—It seems rare enough among the Italians in Baltimore. 


DR. GREENWALD.—What is the longest period for which you have followed a 
ease of erythroblastic anemia? 


CHAIRMAN COOLEY.—None of our patients have lived more than ten years. 











424 THE JOURNAL OF PEDIATRICS 


DR. DIAMOND.—We have one of eighteen still alive. 
CHAIRMAN COOLEY.—Coming now to the secondary anemias, I should like to 


ask Dr. Josephs how common hemolysis is in these anemias and what are the criteria 
of hemolysis. 


DR. JOSEPHS.—First I might briefly review the criteria for recognizing in- 


creased hemolysis. There is no direct method for recognition or measurement, so 
that we have to rely on methods that often carry with them some other interpreta- 
tion, and it is only after summing up all the evidence that we can reach a con- 
clusion. 


1, 


to 


- 


ou 


> 


Hemoglobinuria and hemoglobinemia are the most direct evidence we have of in- 
ereased hemolysis, but is present only when the hemolysis is extremely severe. 


. Jaundice. This may direct one’s attention to the possibility of a hemolytic 


anemia, but without further study the mere presence of jaundice decides noth- 
ing. It must also be remembered that jaundice may often be absent in these 
eases especially in infancy even during periods of rather intense hemolysis. 


. The van den Bergh test, of course, is the simplest means of diagnosing a hemo- 


lytic anemia, but two exceptions must be considered: 

(a) Relatively mild hepatic disease may give a positive indirect van den Bergh 
test, and (b) conclusions as to the severity of the hemolytic process cannot 
be drawn from the intensity of the van den Bergh reaction. 


. Increased urobilin excretion in the urine is a good presumptive clinical test but, 


as ordinarily carried out, it is not very delicate. The same precautions in inter- 
pretation should be observed as in the case of the van den Bergh test. 


. Urobilin in stools or stereobilin. While the quantitative relation to hemolysis is 


not definite, it is probably the best method for gaining some insight into the 
rate of blood destruction and its variations from time to time. The method is not 
difficult, and the increase under abnormal conditions so great as to leave no 
doubt. The relation between total urobilin excretion and total circulating hemo- 
globin has been used as an index of blood destruction in the same way as the 
reticulocyte percentage is used as an index of blood formation. 

When there is increased destruction, there must be increased formation to com- 
pensate, unless the hemoglobin and red cells are to continue to fall. Increase in 
reticulocytes may, therefore, be taken as indirect evidence of increased destruction 
with certain exceptions. These are: (1) following stimulation of bone marrow by 
iron, liver, etc., in the presence of anemia; (2) in the presence of widespread 
destruction of bone marrow by tumor metastases in osteosclerosis, and in certain 
eases of congenital syphilis. 


. Nucleated red cells, These may have the same significance as reticulocytes in 


indicating increased blood formation, but they have the added significance of an 
abnormal bone marrow response, with relative inability to put out mature forms; 
and to the extent that this is so, they may occur independently of quantitative 
increase in blood formation. They should at least arouse the suspicion of in- 
creased hemolysis. 


. Diminished resistance to hypotonic solutions. While this is found most constantly 


in one type of hemolytic anemia, i.e., congenital hemolytic jaundice, it is by no 
means confined to this condition; for it oecurs also in newborn babies even when 
there is no evidence of especially increased hemolysis, in acute hemolytic anemia, 
and in some of the other forms though rather inconstantly. It is absent ordinarily 
in sickle-cell anemia, and in the ‘‘secondary’’ hemolytic anemias. 

With regard to increased hemolysis in so-called ‘‘secondary anemia,’’ it may be 


said that it is a frequent but usually not a serious occurrence. It is usually present 


in 


pneumonia, and in various forms of sepsis, bnt is not as important in these condi- 
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tions as the less frequent but more ominous hypoplastic tendency with reduction in 
granulocytes and platelets. The anemia of lead poisoning is hemolytic in nature; 
some cases of Hodgkins disease may also be accompanied by a hemolytic anemia. 
The importance lies not only in the occasional severity of the anemia, but also in the 
fact that in some of these cases the clinical picture may be so dominated by the 
hemolytic anemia that the underlying condition is unsuspected. Moderate increase 
in hemolysis also accompanies and may be a factor in the ordinary nutritional anemia 
of infancy. The significance of this is not understood. 


CHAIRMAN COOLEY.—What do you consider the mechanism of hemolysis in 
the secondary anemias? Is it due to circulating hemolysins? 


DR. JOSEPHS.—Probably. In lead poisoning there is a direct toxie action on 
the red cells. 


CHAIRMAN COOLEY.—Does the determination of hemolysis in an anemia af- 
fect your therapy? 


DR. JOSEPHS.—I think that it does not make any important difference. 
CHAIRMAN COOLEY.—Would you treat it as you would a nutritional anemia? 


DR. JOSEPHS.—It is not a question of treating the hemolysis per se, but the 
underlying cause, which may be an infection. 


CHAIRMAN COOLEY.—wWhy does transfusion check hemolysis? 


DR. JOSEPHS.—I do not know. There are various theories. In sickle-cell anemia 
and chronic hemolytic icterus, the urobilin excretion is ten to thirty times normal. 
When a transfusion is given, the urobilin, and the hemolysis, are reduced one-half: 
The effect lasts from two to three weeks. The same thing may be accomplished by 
transfusions of plasma, or of concentrated, protein-free plasma. 


CHAIRMAN COOLEY.—That would argue that something in the plasma helps 
build a better cell in these conditions in which there is a constitutional cell defect. 
It is still a question what happens in secondary hemolytic anemias. 

Dr. Greenwald, will you tell us something about Lederer’s acute hemolytic anemia? 


DR. GREENWALD.—I have had two of these cases. The condition starts like 
an acute infectious process, beginning with a severe headache, marked vomiting, and 
dehydration. There is pronounced restlessness early in the disease, which is not the 
same as that which comes later, due to air hunger. There is abdominal pain, diar- 
rhea, temperature elevated from 101° to 105° F. Although it looks like an acute in- 
fection, there is no evidence of this. Witts, in some cases, found sore throat and 
influenzoid symptoms, On the second day, marked weakness develops. The patient 
becomes pale, jaundiced, and prostrated; the liver and the spleen are enlarged. The 
stools are dark, as is the urine—full of urobilin. The indirect van den Bergh test 
is positive. There is an increase in N.P.N. which may be due to renal insufficiency 
or to blocking of the glomeruli with débris. Other tests for kidney function show 
no impairment. Hyperplasia of the bone marrow occurs. In one case 40 per cent 
reticulocytes were found—also many macrocytes and normoblasts. Bleeding and 
clotting times and fragility tests are all normal. Heart murmurs, usually systolic 
but occasionally diastolic in time, occur but clear up later. Age incidence has been 
from five months to thirty-five years. Hemoglobinuria occurred in the two cases I 
observed but was not present in all cases studied by Lederer and Parsons. There is 
a marked increase in the white count, with a shift to the left. The condition has 
been confused with leucemia. The cause is unknown. Lederer thought that some 
toxin irritating to the reticuloendothelial system was produced by infection. 
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I believe that there are two possibilities: first, that it is definitely related to 
hemolytic ieterus; and second, that some toxic substance resulting from infection has 
a detrimental action either on the bone marrow or directly on the red cells them- 
selves. Probably the latter is correct, because in these cases the bone marrow ‘s 
found to be in good condition, as evidenced by the presence of many reticulocytes. 

The prognosis is good. All patients recover completely. Only one transfusion is 
necessary, and the effect is very dramatic. How do the transfusions act? If a toxic 
factor is responsible, the new blood may neutralize it and prevent hemolysis. 


DR. JOSEPHS.—I have observed a case in which there was an acute crisis with 
a low fragility test, which cleared up on transfusion. The patient’s father likewise 
had a low fragility value. The findings remained normal after transfusion and 
continued so even during pneumonia which the child subsequently developed. When 
the patient was first seen, the reticulocytes were normal. After one week, when the 
hemolysis was reduced, the reticulocytes increased. 


DR. SCHWARTZ.—Were blood cultures made in these cases? 
DR. GREENWALD.—Yes. In the cases in which they were taken, they were all 
negative. 


DR. DIAMOND.—In one case similar to that of Dr. Josephs, there was increased 
fragility and excellent response to a single transfusion. The patient passed through 


subsequent infections without relapse. 

DR. GREENWALD.—A similar sudden hemolysis occurs in blackwater fever. 
Here, as in hemolytic anemia, it may be an allergic manifestation. 

DR. PONCHER.—I saw one case of congenital syphilis giving symptoms similar 


to those in the above cases. 


QUESTION.—What advice should we give to mothers of babies with erythro- 
blastosis fetalis regarding future pregnancies? If there is a history of one normal 
child and a second with erythroblastosis, what should we do? 


CHAIRMAN COOLEY.—lI should encourage future pregnancies because I be- 
lieve splenectomy to be almost a sure cure and because normal children may be born 


to such a mother. 
DR. JOSEPHS.—I had a ease in which a mother had two such children. 


DR. DIAMOND.—One patient in our group had four normal children and seven 


succeeding ones with erythroblastosis. 


CHAIRMAN COOLEY.—If there are no further questions, this ends the planned 


discussion. 


























HOSPITAL HOUSE OFFICER POSITIONS IN PEDIATRICS 


PREPARED BY THE COMMITTEES ON HOSPITALS AND ON MEpIcAL EpUCATION 
OF THE AMERICAN ACADEMY OF PEDIATRICS 


T THE request of the American Board of Pediatrics the following data have 

been compiled in regard to the available hospital house officer positions in 
pediatrics. Only positions which have a full twelve-month service have been in- 
eluded. The positions have been classified uccording to the requirements for appoint- 
ment since the titles applied to the positions by different hospitals vary considerably. 
In some hospitals appvintment to the senior or chief residentship does not necessarily 
require previous hospital service in pediatrics, while in others the same positions 
require two years of pediatric training, and the so-called interne positions in the 
latter have the same requirements as the chief resident in the former. For this 
reason the terms ‘‘interne’’ and ‘‘resident’’ have not been used. The designations 
A, B, C, D, based on requirements for appointment, have therefore been used as ex- 
plained in the key to abbreviations. 

The Council on Medical Education of the American Medical Association defines an 
interne as a graduate of an approved medical school who enters a hospital shortly 
after graduation for at least twelve months of supervised clinical experience. A 
resident is one who has completed an interneship and who elects to continue for 
at least twelve months in a hospital in a limited field. A residency may extend for 
as long as a progressive graded service is offered and provides for junior, assistant, 
and chief residencies. Designations A, B, and C therefore correspond to residencies 
and are so regarded by the American Board of Pediatrics. Classification D is an 
interneship although it consists of a twelve months’ service in a limited field. A, B, 
or C may be a chief or senior resident, depending upon the position in the specific 
hospital. , 

Attention is called to the following educational requirements for certification after 
1938 as promulgated by the various specialty qualifying boards and the Council on 
Medical Education: 

1. Graduation from an approved medical school. 

2. One-year interneship in an approved hospital. 

3. A period of training in the specialty. The American Board of Pediatries re 

quires two years of training in an approved pediatric clinic or center. 

The D appointments count as an interne year and do not count as one of the 
two years of special training. The specialized training of two years may be taken 
in more than one hospital or pediatric center. 

The first line in the tables gives the name of the hospital, chief of staff, and 
university affiliation; the second line the capacity, whether or not there is a new 
born service, admissions in 1934, number of deaths ond autopsies, ete.; the third 
line gives the available house officer positions with details. 


KEY 


Name of Hospital. Chief of Staff. University Affiliation. 
Number of cribs for infants 

Number of beds for children 

Newborn service. Number of bassinets 

Visiting staff, part time 

Visiting staff, full time 

Admissions 1934 


hao Ao’ 
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D Deaths—Second figure autopsies in 1934 
OPD Outpatient Department 
IFS Infant feeding service 
7/1 Date service starts 
A, B, C, D Number services available each classification 
Salary monthly (or Y if yearly). Maintenance is included. NS, no salary 
Requirements for appointment: 
a Graduation from approved medical school 
b General interneship, 1 year 
e Pediatric house service, 1 year 
d Pediatrie house service, 2 years 
T Teaching duties 
OP Duties in OPD 
W Appointments open to women (number indicates limit if any) 
* Short-term internes in addition 


Birmingham, Ala. A B Cc D 
enn n,n nn -= — 1 ae 
CB 50 P A826 D39-4 OPD 
C1 $50 ab OP W 


Los Angeles, Calif. 
California Babies—A. J. Scott ~......--.--....--.-.-.. _— 1 _ — 
C7 B20 P A372 D1 OPD 7/1 
Bil $75 abe OP * 
Los Angeles County—Oscar Reiss ~..--.-.-.-.-._._ _- 1 1 — — 
C40 B90 NB144 P A1706 D160-89 OPD 7/1 
Al $75 abd OPD W Bil $10 abe OP W * 
een, 2S eee 1 + 7 _ 
C44 Bl41 P A3638 D170-161 OPD 7/1 
Al $140 abd T OP B4 $90 abe OP C7 $40 ab OP W2 


Fresno, Calif. 
ee ee ae es _ — 1 
C23 B35 NBI11 P A530 D89-50 OP 7/1 
C1 $75 ab OP * 


San Francisco, Calif. 
Hospital for Children—C. F. Gelston ...-..--..-------- 1 _ 1 _ 
C30 B26 NB44 P A420 D22-13 OPD 8/1 
Al $100 abd OPD W(only) C1 $25 ab OP W(only) * 
Stanford—H. K. Faber, Stanford University .......--- — 1 1 _ 
C10 B27 NB26 F P A1052 D37-20 OPD 7/1 
Bil $67.50 abe OP T W Cl $2250 ab OP W 
Univ. of California—F. S. Smyth, Univ. California __.__- _- 1 1 4 
C14 B16 NB33 F A443 D14-12 OPD 7/1 
B 1 $75 ad OP T W C1 $50 ab or ac OP W 
D4 NS a OP WI 


Denver, Colorado 
Children’s—F. P. Gengenbach, Univ. Colorado __------ 1 4 — —- 
C35 B11l0 P A3060 D109-77 IFS 7/1 
Al $100 abd T OP B4 $50 abe OP 


New Haven, Conn. 
New Heven—Grover F. Powers, Yale -......-..-.._--_- 1 2 — 6 
CB50 NB20 F P A505 D60-27 OPD 7/1 
A 1 $100 T OP BC 2 $40 OP W CD 6 NS OP W 


Washington, D. C. 
Gallinger Municipal—George Washington & Georgetown... — 1 1 1 
C30 B100 NB60 P A1954 D143-74 7/1 
Bl $75 abe T W Cl $30 ab W D1 NS a W 
Children’s—Frank Leech, George Washington and 
GONE ..cnccensndwcnsncinaeniniembinoewen 1 — 8 — 
115 B50 NB23 P A4509 D325-109 OPD 1/1 7/1 
1 


C 
A $100 abd T OP C8 $10 ab OP W2 
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Chicago, Ill. A B Cc D 
Children’s Memorial—Joseph Brennemann --.---~_------- 1 3 12 _— 
C29 B235 P A4163 D186-97 OPD 1/1 7/1 
Al $100 abd B3 $50 abe OP W1 C12 NS ab OP W3 


Bob Roberts—F. W. Schlutz, Univ. Chicago ---.._-----~- 1 3 
CB55 NB90 F A1720 D49-32 OPD 7/1 
Al $112.50 abd T OP B3 $25-33 abe OP WI 

C5 NS ab OP W2 


Sarah Morris—Jesse Gerstley ........-.....-.--------- — — 1 — 
C136 B12 P A3109 D148-104 OPD 7/1 
C1 $100 ab (c preferred) T W * 


Cook Cownty—Maurice L. Blatt, Univ. Illinois _.._.___--_-_ — —- 6 -- 
C158 B139 NB225 P A8171 D538-134 1/1 7/1 

Cé NS ab W * 

Presbyterian—C, G. Grulee, Rush ~.------------------ - — 1 3 
C20 B26 NB35 P A2812 D74-50 OPD 1/1 3/111/1 

C1 $50 aborac OP T D3 NS a OP 

Research and Educational—J. H. Hess, Univ. Chicago__.. — -- 1 —— 
C15 B10 P Al125 D14-12 OPD 7/1 

Ci $50 ab OP T * 


Indianapolis, Ind. 
James Whitcomb Riley—Matthew Winters, Univ. Indiana — --- 2 — 
C30 B80 NB35 F P A1065 D130-68 OPD 7/1 
C2 $41.63 & $33.33 ab (1c preferred) OP W * 


Iowa City, Iowa 


Children’s—P. C. Jeans, Univ. Iowa ~--------~-------- 1 -— 2 — 
C23 B30 Isol30 F A1205 D82-39 OPD 7/1 
Al Y $850 ad(bt) OP T W C2 Y $200 ab or 


ac OP W * 
Louisville, Ky. 
Louisville City—P. F. Barbour, Univ. Louisville _.._.--~- 1 2 1 = 
C40 B60 NB40 F P A210i D157-59 OPD 7/1 
Al $125 abd T W B2 $50 abe C1 $15 ab 
a * 
New Orleans, La. 
Charity—Louisiana State Univ. -....----------------- “= -- 1 -- 


CB134 NB99 P OPD 7/1 
C1 $25-50 ab OP T 


Baltimore, Md. 


Harriet Lane—Edwards A. Park, Johns Hopkins -__--- 

C40 B40 F Ai1292 D213-145 OPD 7/1 

Al Y $1,000 ad(bt) T W B2 Y $400 ad (bt) 
OP W D7 a(b) OP W2 


C15 B44 P A1238 D52-21 OPD 7/1 
C2 $30-12.50 ab OP W1 * 


Boston, Mass. 


Boston City—M. J. English ~............__.---_.---.- —- 1 _- 6 
C57 B196 NB141 P A4934 D334-51 OPD Staggered 

B 1 $83.33 abe OP T D6 NS a OP (Service 14 mo.) 

Massachusetts General—Harold Higgins ~~---..--.---- — 1 

CB40 NB30 F P A388 D26-15 OPD 9/1 

Bl $41.66 abc or ac OP * 

New England for Women and Children—Marion Reed __.. — — 1 — 
C9 B35 P A666 D12-5 OPD 7/1 

C1 $50 ab (c preferred) OP W(only) * 
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Children’s and Infants—K. D. Blackfan, Harvard —____- 1 2 
C45 B59 NB233 Isol 38 F P <A1866 D199-44 
OPD Staggered 
Al Varies abd OP T B2 NS abe OP Cé6NS 
ab OP service 16 mo. 
Floating—Elmer E. Barron, Tufts ................___- — 1 
C18 B29 F P Al1145 D32-27 OPD 9/1 7/1 
Bil $50 abe T W C3 NS ab OP Wil 
Detroit, Mich. 
Celewer eS. Di GUD cnnccneneendmeneecssnnesinas 1 2 
C110 B129 P A6449 D432-235 OPD 7/1 
Al $130. abd OP T B2(1 Path.) $62.50 abe OP 
Cé $45 ab OP W 
ot hoe ee i 1 
CB88 NB36 F A914 D48-20 OPD 
Bil $125 abe OP C2 $110 ab (c preferred) 
Ann Arbor, Mich. 
Children’s—D. M. Cowie, Univ. Michigan ...._..._.____ — — 
C40 B327 NB37 F P <A2744 D76-61 OPD 7/1 
C7 $125 ab OP C3 NS ab OP 
Minneapolis, Minn. 
ne SRE eye SPN Meee Te P| ae -- — 
C18 B45 P A453 D17-4 7/1 
C1 $50 ab W 
Univ. of Minnesota—Irvine McQuarrie, Univ. of Minnesota 1 = 
C30 B84 NB34 F P A1l1468 D106-87 OPD 7/1 
Al $50 abd OP T Cl $25 ac OP W D4 NS 


a OP W2 
St. Louis, Mo. 
Children’s—W. McK. Marriott, Washington Univ. ...__- 1 2 


C40 Bl108 NBS80 F P <A3493 D160-103 OPD 7/1 
Al $41.67 abd T B2 $25 abe OP W1 C5 NS 
ab OP W2 
Jersey City, N. J. 
Medical Center, Jersey City—J. A. Sullivan -..-..-..--- = 1 
C56 B50 NB300 P A2674 D121-37 OPD 7/1 
Bi $100 abc OP * 


Brooklyn, N. Y. 

CN an We SE caiteemninsecddaddneetsornann — 1 
C25 B60 NB45 P A1835 D121-68 OPD 7/1 

Bil $130 abe OP * 

SORTER BAG . cecicsentiincendtnntbensnednn — 1 
CB52 NB123 P A599 D58-24 OPD 7/1 

Bl $50 ad OP T W C3 NS ae OP W D4 

NS a W 

Kings County—Paul L. Parrish ~..................---.- — 1 
CB80 NB60 P A1050 D162-58 OPD 7/1 

Bil $50 abe C2 $25 ab * 

Long Island College—C, H. Laws, Long Island College.. — 1 
C33 B40 NB54 P A482 D66-35 OPD 7/1 

Bl $30 ad OP T C1 $15 ae OP D2 NS a OP 
Buffalo, N. Y. 

City Hospital—Harry R. Lohnes ~..................... — 1 
C16 B36 NB38 P A243 D41-18 OPD 7/1 

Bl $77 abe OP T Cl #68 ab OP * 

nk ee ee ee — 
C30 B145 NB39 P A4865 D206-160 OPD 7/1 

B2 $100 & 350 ac OP D2 $25 a OP * 


bo 
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to 


10 


or 





to 
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Johnson City, N. Y. 
Wilson Memorial—R. J. Wharton _.....-_--_----_-__-_- 
C14 B20 NB27 F A998 D28-20 OPD 7/1 
C1 $50 ab OP Dil $25 a 


New York, N. Y. 

ea eee eee 

CB75 NB40 P A540 D23-9 OPD 7/1 

Bl $50 abe OP * 

| nL ee oe ee Sn 

C24 B21 NB47 P A888 D124-71 OPD 7/1 

C1 NS ab * 

Metropolitan—J. T. Simonson —.....................-- 

C144 Bl124 NB65 P A2076 D110-44 OPD 7/1 

Bil $117.91 abe OP W * 

New York Post-Graduate—A. G. De Sanctis, Columbia ~~ 

C9 B53 P Ai348 D53-18 OPD 1/1 

Bl $90 abc T 

New York—S. Z. Levine, Cornell .................__.-- 

C42 B41 NB130 F P A754 D101-70 OPD 7/1 

Al $83.83 abd T W B5 $33.33 abe OP W2 
CD6 NS aorab OP W2 

SI, tS a et samp ilisinitieistinpenah athens 

C18 B24 P A398 D22-17 OPD 7/1 

C2 NS ab OP W 

Babies—Rustin McIntosh, Columbia ~~.--...----------- 

CB155 NB114 F P <A2857 D145-76 OPD 7/1 1/1 

Al $100 ad T W Bil $50 ac W D6 NS a 
W3 (18 mo. service) 

ee Re 

CB257 NB60 P A2359 D47-29 OPD 1/1 7/1 

A2 $125 & $100 abd OP T C7 $25 ab OP 


Rochester, N. Y. 


Strong Memorial and Rochester Municipal—S. W. Clausen, 
es ae ee eee 

C30 B80 F P Ai1615 D51-32 OPD 7/1 

B2 Y $1,000 ad OP T W1 C3 Y $500 ae OP 
Ww2 Dé NS a OP W2 


Syracuse, N. Y. 
Syracuse Memoriai—Univ. Syracuse -~------~--~---~-~---- 
C25 B58 NB45 P A1064 D76-31 OPD 7/1 
C1 NS ab OP W * 
Valhalla, N. Y. 
Grastigniie-<-T. DD. DGG. ..naseciccnnscnncnccscsoasces 


C21 B33 NBI6 TB94 A680 D41-32 OPD 7/1 
A2 $135 abd OP W Cl $90 a OP W * 


Durham, N. C. 
Duke—W. C. Davison, Duke Univ. ~-----~----~----~---- 
C26 B26 NB50 F A574 D73-53 OPD 7/1 
Bl Y $500-1,000 ad OP T W Cl Y_ $250-$500 
ac OP W D3 NS a OP Wi 


Cincinnati, Ohio 
Cincinnati General—A. Graeme Mitchell, Univ. Cincinnati 
C40 B10O0 F P Ai1294 D182-90 OPD 7/1 
B2 $81.25 abc OP T W C5 $25 ab OP W 


Good Samaritan—E. A. Wagner ----- ....------------- 
C10 B50 NB64 P A1914 D34-10 6/20 
C1 $50 ab * 
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Children’s—A. Graeme Mitchell, Univ. Cincinnati ~----~- 1 ae 7 _ 
C35 B150 F P A3508 D168-47 OPD 7/1 
Al $100 abd OP T C7 $25 ab OP W 


Cleveland, Ohio 
Babies and Childrens—Henry Gerstenberger, Western 
IND scnneinince es ccnntonsnn i eibibnabiaoniedins 2 
C30 B26 F P A734 Aut 48 OPD 7/1 
B2 $35 acd OP T C (see below) D3 a NS OP 
City—J. D. Pilcher, Western Reserve -.........-..--.-- — 1 
C32 B32 P A63-28 OPD 7/1 


Bl #50 acd OP T C (See below) * 
Babies and Childrens and City (combined )—Henry 


Gerstenberger, Western Reserve ~-....---------- — —_— 4 _ 
C4 $20 ac OP 
Ghartip——Wan. TE; CORR oc ccucentscdéntiansdcomwn — — 1 _ 
Clé Bi4 P Ai199 D17-9 OPD 7/1 
C1 $35 ab OP * 
Akron, Ohio 
CO bm. hn TRB es ccmettaribantssuadectes — _ 1 _- 


C30 B80 P <A2435 D142-61 OPD 7/1 
C1 $90 ab OP 


Columbus, Ohio 
Children’s—E. G. Horton, Ohio State ...............-_ — 1 l 
C30 B60 P A2910 D99-54 OPD 7/1 
Bl ab (ct) OP W Clor2 $60 ab OP Wi * 


Portland, Oregon 
Doernbrecher Hospital for Children—J. B. Bilderbach, 
Sy IR: seinsreqcsttetteeiteninidietetdnemiiainhaninett 1 1 _— _ 
C40 B35 NB30 P A2438 D84-57 OPD 7/1 
Al $40 abd OP T Bl $35 abe OP * 


Philadelphia, Pa. 
GPUS da censercitinipntennipsinetiinitniintialinliatghiitiiiianasalstideabiaa = 1 12 _ 
C47 B83 P A2154 D130-68 OPD 7/1 
Bil Y $1,000 abe OP T C1 $400 ab OP W 

Cll IFS ab OP W2 
i Gareegnetea-a. G.. TRE enucieeenincneniennnsmastn _ — 4 
CB75 P A2109 D85-40 OPD 7/1 
C4 $75 ab OP W 
University—J. C. Gittings, Univ. Pennsylvania ~~....-- — — 1 
C25 B12 NB38 F P A259 D22-12 OPD 7/1 
Cl $35 ae OPD W * 
Philadelphia General—Theo. L. Boutilliere _...........-- _— 1 _ 
C47 B151 P Al452 D163-120 OPD 7/1 
Bl NS abe OP W * 


Pittsburgh, Pennsylvania 

St. Francis—B. J. McCormick ........................ -— — 1 — 
C4 B40 NB39 P A869 D25-8 OPD 7/1 

C1 $75 ab OP * 

Children’s—H. T. Price, Univ. Pittsburgh .........__--- — 1 4 
C50 B150 P <A2117 D157-44 OPD 1/1 7/1 

Bil $90 abe OP T W C4 $35 ab OP W * 


Dallas, Texas 
ee ae ne nT eee 
C NB45 B40 P A830 D38-9 OPD 7/1 
C3 $100 ab OP Wi * 
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Nashville, Tenn. A 
Vanderbilt—Horton Casparis, Vanderbilt Univ. ~-.---~-- _ 
C15 B15 NBI5 F A8s79 D90-62 OPD 7/1 
Bil Y $900 ad OP T C2 Y $425 ae OP D3 

Y $285 a 


Seattle, Wash. 
ee eee — 
C19 Bll5 P A1636 D58-32 OPD 7/1 
Cl $87.88 ab OP * 


Milwaukee, Wis. 
Cameron s— J. Garnay TAO annececcnniccensensnesas 
CB155 P A2850 D127-79 OPD 7/1 
Bil $100 abe OP C4 $30 ab OP W 


Madison, Wis. 
State of Wisconsin—J. E. Gonce, Jr., Univ. Wisconsin... — 
CB40 NBI8S F P A392 D19-11 OPD 7/1 
C1 350 ab OP T 


Montreal, Quebec 
Children’s Memorial—H. B. Cushing, McGill Univ. ~.---- 1 
C60 B100 P A3517 D156-110 OPD 7/1 
Al $25 abd T C1 $12.50 ab OP W D6 NS 
a@ OP W2 


Toronto, Ontario 


Hospital for Sick Children—Alan Brown, Univ. Toronto .. — 
C100 B340 (ine. conv.) F P A7511 D418-165 OPD 7 
Bil $50 ad T C3 NS ac W D6 NS a W 


Winnipeg, Manitoba 


Children’s—Dr. Gordon Chown ~.~-.-.---.---___-_---__ — 
C50 B80 P A2245 D45-23 OPD 6/1 
C1 $75 ab T OP D6 $25 a OP W2 


Reprints of this report may be obtained from Dr. C. A. Aldrich, 
Winnetka, lll. Enclose ten cents in stamps for cost and mailing. 
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723 Elm Street, 


Academy News 


Dr. James W. Rosenfeld, of Portland, has been appointed chairman for the 


state of Oregon. 


Dr. Eugene H. Smith, of Ogden, has accepted the state chairmanship of Utah. 


Dr. William Alger Shaw, of Reno, has accepted the state chairmanship of 
Nevada. 


News and Notes 


Governor Wilbur L. Cross, of Connecticut, has appointed Dr. Grover F. Powers, 
of New Haven, a trustee on a commission to serve until 1940; the commission is to 
select a site and erect a new State Training School and Hospital for Mental 
Defectives. 
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A pleasantly palatable 
method of administering 
Cod Liver Ost i. 


GENUIN 


Wealti 


rade-mark Reg. l. 5. Pat. Off 


WITH COD LIVER OIL 


MALTINE WITH COD LIVER OIL has 
been esteemed and prescribed by physi- 
cians since its introduction in 1875. It is 
guaranteed to contain vitamins A, B, D 
and G. Constantly conducted biological 
tests indicate the vitamin A efficacy of 
cod liver oil is doubled when emulsified 


Ine 





et 


with Maltine, as in MALTINE WITH 
COD LIVER OIL. Blending of MALTINE 
WITH COD LIVER OIL and orange or 
tomato juice is recommended by many 
physicians. Biological report will be sent 
on your request. The Maltine Company, 
60 Hudson Street, New York City. 








